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1.0 QUALITY ASSURANCE PROJECT PLAN (QAPP) 

1.1 INTRODUCTION 

This Remedial Investigation (RI) Quality Assurance Project Plan 

(QAPP) is provided in support of the United States Air Force (USAF) 

Installation Restoration Program (IRP) for eight sites located at 

Scott Air Force Base (AFB) , Illinois. This investigation will 

adhere to those procedures specified in the Handbook to Support the 

Installation Restoration Program (IRP) Statements of Work. IRP 

Division Staff, May 1991 (Reprint). 

1.1.1 The U.S. Air Force Installation Restoration Program 

The objective of the Air Force IRP is to assess past hazardous 

waste disposal and spill sites at Air Force installations and to 

develop remedial actions consistent with the National Contingency 

Plan (NCP) for those sites which present a threat to human health 

and welfare or the environment. This objective is achieved through 

a staged Remedial Investigation/ Feasibility Study (RI/FS) process, 

ultimately from which are obtained conclusions and recommendations 

regarding remedial measures. This document provides descriptions 

of, or references to, data quality objectives (DQOs) and procedures 

associated with: 

sample collection 

laboratory analysis 

sample custody 

internal and continuing instrument/equipment calibration 

internal quality control (QC) checks 

performance and system audits 

preventative maintenance and scheduling 

data quality assessment 
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corrective action 

quality assurance (QA) reports 

1.1.2 Purpose and Scope 

The Sampling and Analysis Plan (SAP) prescribes those procedures 

necessary to perform a cjuality controlled sampling effort during 

the execution of the project's scope of work. The activities 

addressed by the SAP include: 

Installation of monitoring wells 

Soil borings 

Soil-gas survey 

Hydropunch survey 

Acquisition of ground-water, subsurface and surface soil, 

surface water and sediment samples 

Decontamination of equipment 

Calibration of field instruments 

Aquifer testing 

Maintenance of laboratory and field QA/QC 

1.2 PROJECT DESCRIPTION 

The RI for Scott AFB includes eight sites: the Landfill; Fire 

Protection Training Areas (FPTA) 1, 2 and 3; Facility 8550; 

Facility 1965; the Sludge Weathering Lagoon; and Building 1680. 

The RI for each site is designed to delineate the vertical and 

horizontal extent of contamination and to collect data to 

characterize environmental conditions and quantitatively estimate 

the risk to human health and to the environment. The following 

sections describe the site-specific background and history. 
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1.2.1 Pro-ject Background 

Scott AFB is located in westem Illinois, approximately 20 miles 

southeast of St. Louis, Missouri. The base is bordered by 

agricultural land on all sides and comprises 2,503 acres. 

Scott AFB was established in 1917 for the training of airplane 

pilots. In 1920, Scott Field was designated as a lighter-than-air 

station, with dirigible airships and balloons assigned to the 

field. In the early 1930s, the 15th Observation Squadron was 

assigned to Scott. With this assignment came the closure of 

lighter-than-air activities; the closure was final in 1937. 

A new construction program began in 1938. With this program came 

the destruction of earlier structures (World War I and lighter-

than-air era). Four concrete runways were constructed in the early 

1940s. Scott was a Communications Training Center during World War 

II, with the majority of airbome duty operators/mechanics 

receiving training. Air Training Command Headquarters was 

transferred to Scott AFB in 1949, and remained the training center 

through the mid-1950s. 

In 1957, Scott AFB became the headquarters installation for the 

Military Airlift Command (MAC). Several units were transferred to 

Scott AFB including: Headquarters of the Air Weather Service, 

Aerospace Rescue and Recovery Service, and the Air Force 

Communications Service. The 1405th Aeromedical Transport Wing was 

established at Scott in 1964, and has now expanded to become the 

375th Aeromedical Airlift Wing. In 1975, approximately 30 Air 

Force Reserve and Air National Guard units were assigned to the 

375th Aeromedical Airlift Wing to further consolidate airlift 

functions. Current activities include: worldwide cargo, troop and 

patient airlift; weather and rescue-recovery services; and western 

hemisphere telephonic communications. 
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1.2.1.1 Landfill - The landfill is a 60-acre area located in the 

southeastem portion of the base (Figure 1-1) . The landfill is 

divided into two cells (the North and South Cell) by Mosquito 

Creek. The landfill began operations in the early 1940s. Domestic 

refuse, hardfill and construction rubble, coal ash from base steam 

generation, sewage treatment plant sludge, and industrial wastes 

(including paint in cans, pesticides, oils, transformers and drums 

of unlcnown contents) were disposed at the landfill. The waste 

buried in the landfill is approximately 30 to 40 feet deep. An 

area located in the landfill is designated as an explosive ordnance 

disposal (EOD) area. The EOD area is thought to contain small 

caliber ammunition. In 1976 the landfill was closed; however, 

hardfill and construction rubble and sewage treatment plant sludge 

have been disposed on the surface since 1983. Debris such as empty 

drums, pipes and telephone poles are visible over much of the 

landfill surface. There is some stressed vegetation on the south 

cell landfill. The water table in the area of the landfill is 

reportedly shallow and ground water is potentially in contact with 

wastes. 

Volatile organic compounds including vinyl chloride, trans-1,2-

dichloroethene, trichloroethene (TCE) and benzene; and arsenic and 

barium have been identified in ground-water samples. Volatile 

organic compounds including 1,2-dichloroethene, chlorobenzene and 

chloromethane; polynuclear aromatic hydrocarbons (PAHs); and a 

number of inorganic compounds including arsenic, thallium and 

selenium have been identified in soil samples. Data summaries for 

each sampling location during the 1988 and 1991 sampling efforts 

are presented in Law's March 1993 Work Plan (Law, 1993) . The data 

summaries were based on information presented by Environmental 

Resource Management (ERM) in their April 1992, Stage I RI/FS 

Technical Report for Scott AFB (ERM, 1992). 

1.2.1.2 FPTA No. 1 - The exact location of FPTA No. 1 is unknown, 

but is believed to be situated to the north and west of the small 
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arms range (Figure 1-1) . The area was in operation from 1942 to 

1953. Fuel (including waste alcohol, gasoline, paint thinners and 

waste JP-4) was stored in 55-gallon drums adjacent to the site. 

During exercise operations, which retired base personnel indicate 

took place about once a month, several hundred gallons of fuel were 

emptied onto a soil and gravel covered area, ignited and 

extinguished. A collection system was not used for the recovery of 

unburned fuel. A softball field is currently located at the site. 

Target Compound List (TCL) volatile organics, TCL semi-volatile 

organics, total recoverable petroleiim hydrocarbons (TRPH) and lead 

were the only parameters analyzed when evaluating both the water 

and soil matrices. TRPHs were identified in ground-water and soil 

samples collected at FPTA No. 1. Soil samples also contained 

elevated levels of lead. Data summaries from previojuŝ -ERM-sampling 

efforts at this site are presented in the.-Work—Plan (Law, 1993). 

1.2.1.3 FPTA No. 2 - FPTA No. 2 is located just west of the 

landfill (Figure 1-1) . It was operated from 1953 to 1969, for fire 

training exercises. The fuel (including waste alcohol, gasoline, 

paint thinners and waste JP-4) was stored in 55-gallon drums. 

Often there were more than 200 dnans stored adjacent to the site. 

Fire training was practiced one to two times a month. The training 

involved pouring five to ten drums onto a soil and gravel covered 

area, igniting the fuel and finally extinguishing it (unburned fuel 

collection was not used at this site). Extinguishing agents 

included chlorobromomethane (CB) , protein foam, and carbon dioxide. 

The TCL volatile organics, TCL semi-volatile organics, TRPH and 

lead were the only parameters analyzed when evaluating both the 

water and soil matrices. No contaminants were detected in ground­

water samples collected at FPTA No. 2 at concentrations exceeding 

standards established by the Environmental Protection Agency (EPA) 

and the World Health Organization (WHO). Xylene, arsenic, barium, 
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chromium, lead, silver, mercury and selenium were identified in 

soil samples collected at FPTA No. 2. Data summaries for the 

previous sampling efforts at this site are presented in the Work 

Plan (Law, 1993). 

1.2.1.4 FPTA No. 3 - FPTA No. 3 is located just south of Monroe 

Street and east of Locust Street (Figure 1-1). The site was 

activated in 1969 and was just recently closed. Fire training 

exercises were conducted two to three times a quarter. During fire 

training exercies, approximately 900 gallons of JP-4 waste fuel 

were emptied onto the bum area. Extinguishing agents included 

Aqueous Film-Forming Foam (AFFF), halon 1211, CB, protein foam, and 

ABC dry chemical. In 1979, an unburned fuel collection system was 

installed. The system consists of a concrete-lined burn pit 

draining into an oil-water separator and an underground fuel 

storage tank. The oil product from the oil-water separator was 

stored in the underground tank and was re-used in future training 

exercises. The water from the separator drained to the base 

sanitary sewer system. 

The TCL volatile organics, TCL semi-volatile organics, TRPH and 

lead were the only parameters analyzed in both water and soil 

matrices. Volatile organic compounds including vinyl chloride, TCE 

and benzene have been identified in ground-water samples. Volatile 

organic compounds including ethylbenzene, xylene and 1,2-

dichlorobenzene; semi-volatile organic compounds including 

naphthalene and 2-methylnaphthalene; and lead were identified in 

soil sairples. Data summaries for the 1988 and 1991 sampling 

efforts are presented in the Work Plan (Law, 1993). 

1.2.1.5 Facility 8550 Spill Site - Facility 8550 is located on the 

southern end of the base approximately 1600 feet east of Scott 

Drive (Figure 1-1) . In 1977, a spill incident occurred in which 
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120,000 gallons of JP-4 was released. Approximately 107,000 

gallons were recovered from the diked area surrounding the tank, 

leaving about 13,000 gallons lost. An undetermined amount of fuel 

apparently escaped to the south ditch located south of tank 8550. 

Fuel recovery wells were installed in an attempt to recover the 

lost fuel; however, the effort was unsuccessful. 

Semi-volatile organic compounds and TRPHs were the only parameters 

analyzed in both water and soil matrices. Volatile organic 

analysis was included for water matrices. Contaminants were not 

detected in ground-water samples. 2-methylnaphthalene, various 

PAHs and TRPHs were identified in soil samples. Data siommaries for 

the 1988 and 1991 sampling efforts are presented in the Work Plan 

(Law, 1993). 

1.2.1.6 Facility 1965 - Facility 1965 is located in the southwest 

corner of the base (Figure 1-1). In the mid-1970s a fuel leak was 

discovered from an underground storage tank (UST) located adjacent 

to Facility 1965 (BX service station). The leak was discovered 

when petroleiim odors were detected in sewer lines located next to 

the tank; it is not known how long the tank may have been leaking. 

An undetermined amount of motor vehicle gas (MOGAS) was released, 

with minimal recovery during tank repairs. 

Semi-volatile organic compounds, TRPH and lead were the only 

parameters analyzed for both water and soil matrices. Volatile 

organic analysis was included for water matrices. High levels of 

benzene were detected in ground-water samples. Semi-volatile 

organic compounds including 2-methylnaphthalene and di-n-

butylphthalate; TRPHs; and lead were identified in soil samples. 

Data summaries for the 1988 and 1991 sampling efforts are presented 

in the Work Plan (Law, 1993). 
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1.2.1.7 Sludge Weathering Lagoon - The sludge weathering lagoon is 

located east of tanks 8552 and 8554 (Figure l-l). The lagoon was 

approximately 20 feet wide and 40 feet long and was used during the 

mid-1970s for the disposal of tank bottom sludge. Industrial waste 

liquids were also reportedly disposed in the lagoon, including 

scrap paint, paint thinners and waste oils. In 1981 two feet of 

soil were excavated from the lagoon and transported off base. The 

site was backfilled with sand and gravel. 

Ground-water samples collected were analyzed for volatile organic 

compounds, semi-volatile organic compounds, pesticides/ 

polychlorinated biphenyls (PCBs), TRPHs, herbicides and target 

analyte list (TAL) inorganics. Soil samples collected were 

analyzed for volatile organic compounds, semi-volatile organic 

compounds, TRPHs and metals. Contaminants were not detected in 

ground-water samples. Benzene, toluene, xylene and ethylbenzene 

(BTEX); phenanthrene; and arsenic, selenium, thallium and mercury 

were identified in soil samples collected. Data siunmaries for the 

1988 and 1991 sampling efforts are presented in the Work Plan (Law, 

1993) . 

1.2.1.8 Building 1680 - Building 1680 is the old dental clinic 

which operated from the late 1940s to 1984 (Figure 1-1) . It is 

currently used as a satellite pharmacy, office building and 

optometry clinic. Dental amalgams containing mercury and possibly 

silver were routinely disposed in the sink. During the Stage 1 RI, 

mercury contamination was identified from soil samples collected 

from the crawl space under the building; the trawl space is 

utilized for utility maintenance activities. Mercury was the only 

parameter analyzed and soil was the only matrix collected. 
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1.2.2 Project Objectives 

The following sections describe the site specific scope and 

objectives. The objectives described below will be accomplished 

through the collection of geological data, hydrological data and 

environmental samples; the laboratory analysis of these samples for 

potential contaminants; the evaluation of the analytical results 

and field measurements with respect to quality control data; and 

the interpretation and analysis of valid data. 

1.2.2.1 Landfill - The RI for the landfill at Scott AFB, is 

designed to determine ground-water flow direction; to determine if 

ground water from the landfill is discharging into Mosquito Creek; 

and to delineate the vertical and horizontal extent of 

contamination. The data collected will be used to characterize 

environmental conditions and quantitatively estimated the risk to 

human health and to the environment. 

To determine the spatial extent of the contamination, 17 monitoring 

wells will be installed, including 12 shallow wells and five deep 

wells. The five deep wells will be clustered with five shallow 

wells so that multiple ground-water zones located within the 

aquifer will be vertically represented. 

The 17 new monitoring wells and six of the existing monitoring 

wells at the landfill will be sampled to monitor trends in the 

contaminant levels downgradient from the site. 

Subsurface soil samples will be collected from the ten monitoring 

well borings (soil samples will be collected from the deep well 

borings only when well clusters are installed) to determine the 

nature and extent of the subsurface soil contamination. 
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Twenty surface soil samples will be collected from the landfill, 

including ten from the north cell and ten from the south cell. 

These results will be used to determine the nature and extent of 

surface soil contamination and to assess the potential risk through 

dermal exposure. 

Five surface water and sediment samples will be collected from 

Mosquito Creek. Surface water and sediment samples will be 

collected from upgradient of the site, from the Waste Water 

Treatment Plant (WWTP) discharge point, from just downgradient of 

the WWTP discharge point', from the tributary that borders the south 

landfill cell to the east, and from just downgradient of this 

tributary. 

A soil gas survey will be conducted at the Landfill to aid in the 

delineation of the likely extent of the contaminant plume. The 

soil gas results will be used as input to an atmospheric transport 

and dispersion model which will provide a preliminary evaluation of 

the volatile emissions exposure pathway. 

To improve the understanding of hydrological conditions at the 

landfill (potentiometric surface, ground-water flow direction, 

hydraulic gradient) the following procedures will be performed: 

1. Conduct twice daily water level measurements in five 

existing wells over a three month period, using a Well 

Sentinel single channel data logger. 

2. Conduct a complete round of water level measurements in 

all existing wells at the beginning and during the field* 

sampling effort. 

3. Conduct a pumping test. 
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Monitor stream flow volumes at three locations on 

Mosquito Creek. 

1.2.2.2 Fire Protection Training Area No. 1 - The RI for the FPTA 

No. 1 at Scott AFB, is designed to delineate the horizontal extent 

of contamination. The data collected will be used to characterize 

environmental conditions and quantitatively estimate the risk to 

human health and to the environment. 

Five surface soil samples will be collected at FPTA No. 1. Results 

will be used to assess potential risk from exposure to soils at the 

Softball field which is now located on the site. The five sample 

locations were determined based on high soil gas measurements 

documented in the previous RI study (ERM, 1992). 

1.2.2.3 Fire Protection Training Area No. 2 - The RI for the FPTA 

No. 2 at Scott AFB, is designed to delineate the vertical and 

horizontal extent of contamination. The data collected will be 

used to characterize environmental conditions and quantitatively 

estimate the risk to human health and to the environment. 

Two shallow monitoring wells will be installed to further define 

the nature and extent of contamination in the ground water. The 

new wells and two of the existing wells (MW3-2 and MW3-3) will be 

sampled to monitor trends in the contaminant levels downgradient 

from the site. 

Subsurface soil samples will be collected from the monitoring well 

borings and two additional soil borings to determine the nature and 

extent of the subsurface soil contamination. The additional soil 

boring locations were determined based on high soil gas 

measurements documented in the previous RI study (ERM, 1992). 
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Five surface soil samples will be collected to determine the levels 

of metals contamination in the surface soils. 

1.2.2.4 Fire Protection Training Area No. 3 - The RI for the FPTA 

No. 3 at Scott AFB, is designed to delineate the vertical and 

horizontal extent of contamination. The data collected will be 

used to characterize environmental conditions and quantitatively 

estimate the risk to human health and to the environment. In 

addition, an Immediate Response Action (IRA) to remove the oil-

water collection system and excavate contaminated soils may be 

implemented by the base. 

Hydropunch will be used to collect ground-water samples from thirty 

locations. The samples will be analyzed in an on-site mobile lab 

by field gas chromatograph (GC) . Two shallow monitoring wells will 

be positioned based on the hydropunch/field GC results. The 

hydropunch/field GC results will also be used to delineate the 

extent of the contaminant pliime. The monitoring well results will 

be used to confirm nature and extent of ground-water contamination. 

A monitoring well cluster, consisting of one deep and one shallow 

well, will be installed downgradient of the burn pit, adjacent to 

existing well MW4-2. The deep well will be used to monitor dense 

non-aqueous phase liquids (DNAPLs) and the shallow well will be 

used to monitor light non-aqueous phase liquids (LNAPLs). The 

shallow wells installed by EMR were screened below the water table 

and thus would not indicate the presence of any LNTlPLs on top of 

the water table. This well (MW4-2) contained elevated 

concentrations of volatile organic compounds including 

tetrachloroethene and vinyl chloride. Ground water will be sampled 

from all new wells and existing monitoring wells MW4-1 and MW4-2. 

The results will be used to estimate the extent of ground-water 

contamination. 
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Soil samples will be collected from the four monitoring well 

borings. Four additional soil borings will be installed, three 

located around the burn pit and one located adjacent to the UST. 

The results will be used to estimate the nature and extent of 

subsurface soil contamination. 

To further define the hydrological conditions at the site, an 

aquifer (slug/bail) test will be conducted. 

1.2.2.5 Facility 8550 - The RI for Facility 8550 at Scott AFB, is 

designed to delineate the vertical and horizontal extent of 

contamination and to determine the existence of floating product. 

The data collected will be used to characterize environmental 

conditions and quantitatively estimate the risk to human health and 

to the environment. 

Hydropunch will be used to collect ground-water samples from thirty 

locations. The samples will be analyzed in an on-site mobile lab 

by field GC. Two shallow monitoring wells will be installed based 

on the hydropunch/field GC results. The hydropunch/field GC 
results will also be used to delineate the extent of the 

contaminant plume. The monitoring well results will be used to 

estimate nature and extent of ground-water contamination. 

One additional well will be installed upgradient of the site for 

background information. 

Soil samples will be collected from each of the monitoring well 

borings to determine the nature and extent of subsurface soil 

contamination. 

Five surface water and sediment samples will be collected from the 

south ditch, adjacent to the base boundary, to help delineate the 

contaminant plume. 
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Ten surface soil samples will be collected in the area located 

between the site and the south ditch. These results will be used 

to determine the magnitude and extent of surface soil contamination 

and to assess the potential risk through dermal exposure. 

1.2.2.6 Facilitv 1965 - The RI for Facility 1965 (BX Gas Station) 

at Scott AFB is designed to determine the nature and extent of 

gasoline contamination and to determine the existence of floating 

product. The FS portion of this investigation likely will include 

a treatability study to evaluate soil and ground-water remediation 

alternatives. The detection of benzene in ground water at levels 

greater than 7000 ppb during the previous investigative studies 

suggests that the site will likely require soil and ground-water 

remediation. 

Field screening will consist of drilling twenty soil borings to 

facilitate the use of the Hydropunch. Two soil samples and one 

ground-water sample will be obtained from each boring and analyzed 

by field GC. 

The second phase of activities scheduled for the BX Gas Station 

includes the installation and sampling of four monitoring wells and 

one recovery well. Existing monitoring well MW6-2 will also be 

resampled. Locations for new wells will be determined from 

hydropunch/field GC results. Soil and ground-water samples will be 

collected from the borings to determine the nature and extent of 

contamination. In addition, the extraction well will provide a 

pumping well for an extraction test and for a soil gas vapor 

extraction test, to further define hydrological conditions and 

evaluate remedial altematives. In addition, the four monitoring 

wells will provide observation points for the aquifer tests. The 

final phase of investigative activities will include tests to 

evaluate different remediation alternatives. An eight-hour step 

drawdown test will be performed to determine the maximum 
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sustainable pumping rate for the pumping test. A 24-hour pumping 

test will be conducted to determine the hydrological conditions at 

the site and to evaluate the suitability of pump and treat as a 

remedial alternative. A recovery test will be performed to assist 

in evaluating the hydraulic conductivity of the aquifer. Finally, 

a vapor extraction test will be performed to further define 

hydrological conditions and to evaluate soil vapor extraction as an 

option for in-situ soil remediation. 

Results obtained from the three phases described above will help 

determine the data needs of a treatability study. 

1.2.2.7 Sludge Weathering Lagoon - The RI for the Sludge 

Weathering Lagoon is designed to delineate the vertical and 

horizontal extent of contamination. The data collected will be 

used to characterize environmental conditions and quantitatively 

estimate the risk to hiiman health and to the environment. 

Hydropunch will be used to collect ground-water samples from 

eighteen locations. The samples will be analyzed in an on-site 

mobile lab by field GC. These results will be used to delineate 

the extent of the contaminant plume. Two additional hydropunch 

samples will be collected at locations exhibiting high field GC 

results. These samples, along with QA/QC samples, will be sent to 

the certified laboratory for analyses. 

Three surface water and sediment samples will be collected from the 

ditch that borders the site to the southeast. An additional 

surface water and sediment sample will be collected at the ditch's 

discharge point into Silver Creek. 

1.2.2.8 Building 1680 - An Immediate Response Action will be 

implemented at Building 1680 to eliminate potential surface soil 
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exposures in the crawl space. Concrete will be poured onto the 

soil beneath the crawl space, if accessible; otherwise, the soil 

will be covered with plastic sheeting. 

The Scott AFB BioEnvironmental Engineers collected and analyzed 

ambient air samples from the crawl space under the building. These 

results, along with the QA/QC results, will be evaluated by Law to 

determine their validity. Valid data will eliminate the volatile 

emissions of mercury as an exposure pathway of concern since 

positive results were not detected. If the data are found to be 

invalid, the ambient air from the crawl space will be re-sampled at 

a time when seasonal temperatures are at a high in order to 

represent the "worst-case" for volatile emissions. 

1.2.3 Project Data Objectives 

The data generated by this project must be of sufficient quality 

and quantity to meet the overall project objective, which is to 

determine the nature and extent of contamination associated with 

the eight sites at Scott AFB. Data for this RI/FS are required for 

the following use categories: 

Site Characterization - Data will be used to determine 

the nature and extent of contamination. Characterization 

of this site will use data generated by the collection 

and analysis of soil, ground-water, surface water and 

sediment samples. 

Health and Safety - Data will be used to establish the 

level of protection needed for the work party and other 

site related personnel. This data will be gathered by 

the use of organic vapor analyzers (HNu), Draeger tubes, 

real-time aerosol monitors and explosimeters during 

intrusive activities. 
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Risk Assessment - The data will be used to evaluate the 

threat to piiblic health and the environment. 

Evaluation of Altematives - Data collected from the 

various matrices will be used to evaluate remedial 

altematives. 

The data collected for these use categories will be accomplished by 

meeting and executing data quality objectives. The primary data 

quality objectives (DQOs) for the field work will be accomplished 

by the activities to be performed. Activities to be performed 

during the Field Sampling Program include the following: 

Soil gas survey 

Hydropunch survey 

Soil boring and sampling 

Monitoring well installation and ground-water sampling 

Surface water and sediment sampling 

Aquifer testing 

ANALYTICAL LEVELS 

Data generated by the RI/FS field activities are categorized by 

data quality. Data quality is measured by analytical technique or 

levels. These analytical levels are presented below as defined in 

EPA's Data Quality Objectives for Remedial Response Activities. 

540/G-87 003, March 1987. 

Level I - field screening or analysis using portable 

instruments. Results are often not compound specific and 

not quantitative, but results are available in real-time. 

It is the least costly of the analytical options. 

Level II - field analyses using more sophisticated 

portable analytical instruments: in some cases, the 
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instruments may be set up in a mobile laboratory on site. 

There is a wide range in the quality of data that can be 

generated. It depends on the use of suitable calibration 

standards, reference materials and sample preparation 

equipment; and the training of the operator. Results are 

available in real-time or several hours. 

Level III - all analyses performed in an off-site 

analytical laboratory. Level III analyses may or may not 

use CLP procedures, but do not usually utilize the 

validation or documentation procedures required of CLP 

level IV analysis. The laboratory may or may not be a 

CLP laboratory. 

The data generated by the field equipment such as the magnetometer, 

HNu, explosimeter, electronic interface probe, water level 

indicators, pH meters, specific conductance meters and turbidity 

meters will consist of Analytical Level I. Analytical Level I 

provides results in real time and can be used to identify the 

presence of contamination. 

The data generated by the soil gas survey will be Analytical Level 

II. Analytical Level II data are controlled by limited quality 

control and instrumentation. /><iX«̂ G-C »-f £ . ) ^ ^ 

1 y ^ D ^ SQO^' 
The data generated by the laboratory analysis of soil, ground­

water, surface water and sediment samples must be sufficient to 

allow comparison of the results to the Applicable or Relevant and 

Appropriate Requirements (ARAR) , such as Maximum Contaminant Levels 

and Ambient Water Quality Criteria. These data will be Analytical 

Level III. Analytical Level III incorporates the use of EPA 

methods with detection limits below ARARs allowing for sufficient 

qualitative and quantitative results. Documentation requirements 

and the rigorous QA/QC program associated with Analytical Level III 

provide support for legally and scientifically defensible data. 

Table 1-1 summarizes the data uses as related to Analytical Level. 
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TABLE 1 - 1 

SUMMARY OF ANALYTICAL LEVELS APPROPRIATE TO DATA USES 
Scott Air Force Base, Illinois 

DATA USES ANALYTICAL LEVEL TYPE OF ANALYSIS DATA QUALITY FIEUD ACTIVITIES 

Site characterization 
Monitoring during 
Implementation 

Level I Total organic/inorganic 
vapor detection using 
portable instruments 
Field test kits 

If instruments calibrated and 
data interpreted correctly, 
can provide indication of 
contamination 

Explosimeter 
Draeger tubes 
pH 

- Temperature 
- Turbidity 
- Water level 
- Geophysical survey 

- Specific conductance 

to o 

- Site characterization 
- Evaluation of altematives 
- Engineering design 
- Monitoring during 

implementation 

Level I Variety of organics by GC; 
inorganics by AA; XRF 
Tentative ID; analyte-
speclfic 
Detection limits vary from 
low ppm to low ppb 

Dependent on QA/QC steps 
employed 
Data typically reported in 
concentration ranges 

Soil gas^suQ^ 
HydropunciT^ 

U . 

Risk assessment 
PRP detennination 
Site characterization 
Evaluation of altematives 
Engneering design 
Monitoring during 
implementation 

Level I OrganicsAinorganlcs using 
EPA procedures other than 
CLP can be analyte-specific 
RCRA characterization tests 

Similar detection limits to 
CLP 
Less rigorous QA/QC 

Ground-water samples 
Soil samples 
Surface water samples 
Sediment samples 

NA - Not applcable to these sites. 
Source - Law Data Management Plan 
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1.2.4 Subcontractors 

Subcontractors will be identified prior to field activities to 

perform soil gas surveys, topographic surveys', hydropunch, and 

field GC operations. 

1.3 PROJECT ORGANIZATION AND RESPONSIBILITIES 

Project organization and responsibilities for the RI/FS at Scott 

AFB are discussed in the following sections. 

1.3.1 Project Organization 

Law Environmental, Inc^, Government Services Division (Law) will 

manage the project and provide services related to field samples, 

data analysis, site characterization, and reporting. 

Law Engineering Drilling Services will be subcontracted to perform 

the .drilling activities. fLaw Environjnenfal National Lciboratories 

(LENL) will be subcontracted to perform the chemical analysis of 

the soil and water sampjles. An Occupational Safety and Health 

Administration (OSHA) certified and state licensed local surveying 

company will be s;abcontracted to survey the soil borings, sampling 

locations and prepare a site map. Ensite will be subcontracted to 

handle transport and disposal of druinmed soil cuttings and purge 

water generated during investigative activities. Additional 

subcontractors will be identified to perf orm_ the hydropunch .(solP 

jas survej^ and topograhic survey and/Cooperate the fieldSC^ The 

proj^jc-t^rganization is shown on Figure-1 - 2-;—-̂  

1.3.1.1 Law Environmental. Inc. - Law Environmental's Government 

Services Division will provide the project management, engineering 

and analysis, and sampling through its in-house resources. It is 
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FIGURE 1-2 
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a branch of Law Environmental, Inc., which in turn is a wholly 

owned subsidiary of Law Companies Group, Inc. Law Companies Group, 

Inc. is entirely employee owned. 

1.3.1.2 Drilling Subcontractor - Law Engineering Drilling Services 

will be responsible for the drilling and installation of monitoring 

wells. The drilling engineer will follow direction from the Site 

Manager during field activities and from the Project Manager pri'or 

to and after field work. 

w^' 
1.3.1.3 Law Environmental National Laboratories (LENL) - LENL -

Pensacola, is the Law Environmental, Inc. chemical testing 

laboratory, which was established in 1989. LENL will be 

responsible for providing sample shipping containers, chain-of-

custody docTiments, chemical analysis and reporting, and laboratory 

QA/QC. LENL will report directly to the Project Manager during all 

phases of the project. LENL - Pensacola has integrated Quality 

Assurance Control (QA/QC) procedures into their laboratory design 

and standard operating procedures. LENL is certified in several 

states. In order to perform analyses for AFCEE projects, LENL has 

undergone and complied fully with MITRE Corporation audits. LENL's 

key personnel and their positions and responsibilities are outlined 

in Figure 1-3 and Table 1-2. 

1.3.1.4 Surveying Subcontractor - A local engineering and 

surveying firm will be subcontracted to survey boring/sampling 

locations and elevations and prepare the site maps. The firm will 

report directly to the Site Manager during their survey activities 

and to the Project Manager prior to and after field work. 

2597-0114.15 1-23 



FIGURE 1-3 
LAW ENVIRONMENTAL, INC. 
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TABLE 1-2 

LENL KEY PERSONNEL AND RESPONSIBILITIES 

Position/Key Personnel Responsibilities 

Laboratory Manager 
James M. G. Tucci 

Implement methodologies and procedures 
consistent with the generation of 
legally defensible data; 

Provide overall management and 
operation of the lab; 

Provide a safe working environment for 
employees; 

Provide resolutions to items requiring 
corrective actions; 

Provide training programs for 
employees; 

Interact with QA/QC Coordinator to 
resolve analytical, methodological and 
QA/QC problems; 

Obtain laboratory accreditations; 

Schedule work in a manner consistent 
with personnel and instrumentation; 

Implement procedures consistent with 
and building upon our philosophy of 
honesty, trust and ethics; and 

Implement actions required to 
establish our lab as a premier 
laboratory. 
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TABLE 1-2 

LENL KEY PERSONNEL AND RESPONSIBILITIES 

Position/Key Personnel Responsibilities 

QA/QC Coordinator 
Burnie D. Fuson 

Implement the branch QA program; 

Develop the QA/QC manual; 

Establish and maintain safety 
standards and operating procedures; 

Coordinate and audit the technical 
review of deliverables; 

Issue recommendations and corrective 
actions required for any aspect of 
laboratory operations inconsistent 
with established policies and 
procedures; 

Monitor and identify out-of-control or 
potentially out-of-control situations 
to Operations Manager, Supervisors, 
and Branch Manager; 

Provide guidance for the chemistry 
QA/QC program development; 

Interact with external QA personnel 
concerning the lab's certifications 
and QA policies/procedures and 
coordinating QA compliance as required; 

Keep abreast of new techniques and 
programs for QA and safety and 
Branch Manager and Operations Manager; 

Coordinate the development of project 
QA plans as required; 

Provide historical QA reports for each 
method to the Branch Manager; and 

Perform QA/QC audits, provide blind 
check samples and monitor results. 

inform 
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TABLE 1-2 

LENL KEY PERSONNEL AND RESPONSIBILITIES 

Position/Key Personnel Responsibilities 

Management Information 
Systems Department 
Damon Abbott 

Establish and maintain the computer 
systems, the network, and the LIMS 
(Laboratory Information Management 
System); 

Provide data deliverables in U.S. EPA CLP format with 
hard copy and disc 
deliverable formats; 

Develop software necessary to meet 
other client's deliverable formats; 

Interpret U.S. EPA CLP Statements of Work 
and Inorganics for 
requirements and deliverables; 

Interface analytical instruments' data 
systems with our IBM Token Ring 
Network and develop software required 
at the interface; 

Train department personnel in various 
data entry software packages purchased 
or developed internally; 

Provide guidance and direction to 
other departments where required or 
requested or as determined by Branch 
Manager; 

Provide support to QA/QC Coordinator 
where necessary to automate, archive 
and generate QC trends from historical 
records; and 

Provide support and guidance for 
entire laboratory operation, from 
sample receiving through the generation 
of data deliverable packages, 
to streamline and increase 
productivity through computer 
automation. 

Organics 
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TABLE 1-2 

LENL KEY PERSONNEL AND RESPONSIBILITIES 

Position/Key Personnel Responsibilities 

Lab Supervision 
C. Oliver (Organics) 
B. D. Hunt (GC/MS) 
Carl Causey (GC) 
Gary St Pere (Inorganics) 

Provide overall supervision of 
department/section operations; 

Implement procedures consistent with 
the generation of legally defensible 
data; 

Provide QC activities conisistent with 
the branch QC procedures; 

Provide additional QC activities, as needed, which are 
consistent with the Branch QA philosophies; 

Provide final report review before 
releasing; 

Provide work assignments to 
departmental personnel; 

Provide analytical job training and 
cross-training within the department 
and between departments where 
applicable and warranted; 

Provide corrective action for 
deficiencies; 

Provide quarterly instrument detection 
limit (IDL) studies; 

Maintain maintenance logs on all 
instruments; 

Maintain all standards logs; 

Provide leadership and management 
philosophies consistent with those of 
the Branch; and 

Provide legally defensible data from 
each department. 
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TABLE 1-2 

LENL KEY PERSONNEL AND RESPONSIBILITIES 

Position/Key Personnel Responsibilities 

Sample Receiving and 
Shipment 
Sharon Taber 

Provide sample control via entry of 
all parameters to be analyzed per 
sample in LIMS when sample arrives; 

Provide chain-of-custody receipt of 
samples externally, and internal from 
our walk-in cooler to analysts and 
prep; 

Provide sample analysis report daily 
for all samples in-house; 

Provide prepared sample bottles in 
refrigerated shippers; 

Provide for sample disposal/return to 
sender; and 

Keep track of supplies, order when 
needed, bill clients for those used. 
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1.3.2 Key Project Individuals 

Key project participants for this project include the project 

principal, project manager, project chemist, project geologist/site 

manager, health and safety officer, laboratory manager, and field 

work parties. The following paragraphs provide a description of 

the proposed project assignments and responsibilities, a list of 

individuals expected to serve in each capacity, and a brief 

synopsis of the participants' related experience. 

1.3.2.1 Project Principal - The Project Principal provides quality 

assurance oversight and direction for all aspects of the site 

investigation and data evaluation. Ms. Lee Ann Smith will serve as 

the Project Principal. Ms. Smith is a Registered Hazardous 

Substance Professional (RHSP) for Law with more than 12 years of 

experience in project management and site investigations. She will 

serve as the senior reviewer for all aspects of the project. 

1.3.2.2 Project Manager - The Project Manager is responsible for 

overall management of the Scott AFB Remedial Investigation (RI). 

He coordinates between office and field personnel, manages 

administrative requirements, and supervises schedules, technical 

approach, implementation, and report preparation. Mr. L. Boyd 

Breeding will serve as project manager. 

Mr. Breeding has degrees in Geology and Engineering, nine years of 

professional experience, and is registered as an Engineer in 

Training in the state of Missouri. He is presently managing IRP 

projects at Arnold AFB, Scott AFB, and Ft. Jackson. 

1.3.2.3 Project Chemist - The Project Chemist is responsible for 

preparing and implementing the field sampling, preservation, chain-

of-custody, and shipping activities. She performs data evaluation 
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on all chemical data. Ms. Jill Siegrist will serve as the Project 

Chemist for this investigation. Ms. Siegrist is a chemist with 

approximately four years of experience in QA/QC, data evaluation 

and environmental assessments. 

1.3.2.4 Project Geologist/Site Manager - The Project Geologist 

will be responsible for planning and directing the exploratory 

geological investigation, and for evaluating the quality of the 

geological data. The Site Manager will coordinate and supervise 

ali field investigation activities. The Site Manager will also 

serve as the Health and Safety Officer for the field operations, 

and will therefore be responsible for the implementation of the 

Health and Safety Plan. The Site Manager's primary responsibility 

is the health and safety of the workers. During periods when 

multiple tasks are being implemented simultaneously, the Law 

project manager will be on site to coordinate activities and assume 

Health and Safety responsibilities. Mr. Scott Woods will serve 

both as the Project Geologist and as the Site Manager for this 

project. Mr. Woods is a Project Geologist with LEGS, specializing 

in environmental site investigation and assessment. He has 

approximately three years of experience in environmental and 

geotechnical site investigations. 

1.3.2.5 Laboratory Project Manager - The Laboratory Project 

Manager is responsible for the handling and analysis of water 

and/or soil samples received by the laboratory. This person 

oversees sample travel through the lab, analytical procedures, 

quality control, reporting and sample disposal. Mr. James Tucci is 

LENL's Chemical Laboratory Manager. 

1.3.2.6 Work Party - The work party performs on-site tasks 

contained in this plan, including surveying, monitoring well 
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installation and analytical sampling under the direction of the 

Site Manager. The work parties include drilling crews, the 

surveying team and the sampling team. 

1.3.2.7 Health and Safety Officer - The Health and Safety Officer 

oversees the Health and Safety Plan for Scott AFB. He conducts 

personnel training, administers company hazard assessment and 

surveillance medical program, and coordinates with the Site Manager 

for site safety. He is available for consultation during the 

actual investigation. Dr. Jack Peng is Law Environmental's 

Environmental Health and Safety Officer. He is a Certified 

Industrial Hygienist with over 10 years experience in hazardous 

waste site investigations. Subcontractors working on the Scott AFB 

site under this project will receive a copy of the project Health, 

and Safety Plan. Law's Site Manager will review with subcontractor 

personnel the Health and Safety Plan prior to any field activities. 

1.3.3 Project OA Responsibilities 

Law Environmental, Inc. has established a strong internal QA 

program with an associated QA Manual, Engineering Procedures 

Manual, Equipment Calibration Procedures Manual, and specialty 

manuals for hazardous waste site investigations and software 

documentation. Law Environmental employees use these manuals as 

the basis for conducting all company work within the QA program. 

Mr. Leonard Ledbetter, the President of Law Environmental, Inc., 

has overall responsibility for Law's Corporate QA program. The 

Corporate QA Office is managed by Dr. James R. Wallace, who is 

responsible for daily management and auditing of Law 

Environmental' s QA Program. The Law Environmental lines of QA 

responsibility and audit flow from Corporate QA (Mr. Ledbetter and 
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Dr. Wallace) to the Project Principal (Ms. Lee Ann Smith). This 

line of QA is outside of the operational lines of authority for 

this project. 

Our QA Program is one of the most important factors contributing to 

client satisfaction and our continued success. The purpose of the 

program is to provide the client with confidence that services are 

performed correctly. 

Our Principal Review System is an integral part of the QA Program. 

Each project is assigned to a Principal Reviewer who is responsible 

for maintaining the required professional quality from beginning to 

completion of the project. Every proposal and report must be 

reviewed and signed by two people and at least one must be a Law 

Principal with credentials and experience relevant to the area of 

work. 

In each office, the Chief Scientist or Engineer is responsible for 

operation of the QA Program and for reviewing the performance of 

assigned Principals. The Chief Engineer conducts internal audits 

of projects and at least once each year a formal corporate audit is 

conducted by Chief Engineers and Principals from other offices. In 

addition to these internal and corporate audits, the company 

participates in laboratory and peer review programs sponsored by 

organizations such as the National Bureau of Standards, US 

Geological Survey, USEPA, and the U.S. Army Corps of Engineers. 

Law Companies encourages staff membership and participation in 

various relevant professional societies. We believe such 

involvement fosters individual professional growth and helps keep 

our staff up-to-date on current developments. Many Law Principals 

also serve on subcommittees or teach in sponsored workshops. 

Law will control the quality of subcontractor furnished data and 

services by source evaluation and selection, evaluation of 
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objective evidence of quality compliance to procurement documents 

furnished by the subcontractor, site and/or source inspections, 

audits, and/or examination of items or services upon delivery or 

completion. Prior to award of subcontract, potential suppliers of 

quality affecting items or services will be evaluated by Law 

personnel. The evaluation may be performed by any appropriate 

means, including but not limited to surveys, inspections, audits, 

or surveillances, depending upon the complexity of the item or 

service being supplied. When the Project Principal determines it 

necessary, on-site audits of subcontractor facilities may be 

conducted under the QA program. While the responsibility for 

quality remains with the subcontractor under his QC program. Law 

will conduct certain QC activities to determine the subcontractor's 

compliance with his own quality program. 

1.4 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA 

Quality Assurance (QA) objectives for measurement data are 

expressed in terms of accuracy, precision, completeness, 

representativeness, and comparability. QA objectives provide the 

mechanism for ongoing control and evaluation of measurement data 

quality throughout the project and will ultimately be used to 

define data quality for the various measurement parameters. These 

QA/QC objectives will be accomplished through the collection of 

field duplicates, rinsates, trip blanks and field blanks. The 

analytical QA/QC will be assessed by the internal QC such as method 

blanks, surrogate recoveries, adherence to holding times and matrix 

spike and matrix spike duplicate data. 

1.4.1 OA Criteria 

The following sections list and define the QA criteria applicable 

to Scott AFB. 
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1.4.1.1. Accuracy - Accuracy refers to the degree of difference 

between measured or calculated values and the true value. The 

closer the numerical value of the measurement comes to the true 

value, or actual concentration, the more accurate the measurement. 

Analytical accuracy may be expressed as the percent recovery of an 

analyte which has been added to the environmental sample at a known 

concentration before analysis. For example, accuracy can be 

determined from the results of matrix spike analyses performed at 

the rate of one set every 2 0 samples or one per batch. The 

equation used to calculate percent recovery can be found in Section 

1.13.1. 

The accuracy of simple, yet fundamental, field analyses is 

difficult to assess quantitatively. Sampling accuracy can be 

maximized, however, by the adoption and adherence to a strict QA 

program. Specifically, all procedures will be docinnented as 

standard protocol and all equipment and instrumentation will be 

properly calibrated and well maintained. <£rip blanS^ (analyzed for 

volatile organics only) anĉ r'eqiaipment ring;ateŝ  (analyzed for all 

parameters) will be included in all sample batches to ensure all 

samples represent the particular site from which they were taken 

and to assess the potential for any cross-contamination that may 

have occurred. In addition to equipment operation and standard 

operating procedures, a high level of accuracy will be maintained 

by thorough and frequent review of field procedures. In this 

manner, any deficiencies will be quickly documented and corrected. 

1.4.1.2 Precision - Precision refers to the reproducibility or 

degree of agreement among duplicate measurements of a single 

analyte. The closer the numerical values of the measurements are 

to each other, the more precise the measurement. The primary role 

of this application is to characterize the precision of any 

analytical method under specified conditions. This allows 

immediate comparison of precision of different results produced by 
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the same method. Analytical precision for a single analyte is 

expressed as a percentage of the difference between results of 

duplicate samples and matrix spike duplicates for a given analyte. 

Relative percent difference is calculated as shown in Section 

1.13.1. 

Precision will be determined through the collection of du 

and matrix spikes and matrix spike duplicates for the analytical 

work performed at Scott AFB. The sampling chemist will select l| ĵ jO 

sample in 20 (or 1 per batch, whichever has the fewer number of 

samples) for that matrix and split the sample into three aliquots.^ 

The first aliquot will be analyzed routinely for the parameters of 

interest, while the other two aliquots will be spiked with known 

quantities of the parameters of interest prior to analysis. The 

relative percent difference (RPD) will be calculated and used as an 

indication of the precision for the analyses performed. 

During the collection of data using field methods and/or 

instrumentation, precision is checked by reporting several 

measurements taken at one location and comparing the results. 

Precision will be reported as the RPD for two results and as the 

standard deviation for three or more results. Sample collection 

precision will be measured in the laboratory with the analysis of 

field replicates and laboratory duplicates. 

1.4.1.3 Completeness - Completeness is expressed as the percentage 

of valid data obtained from a measurement system. For data to be 

considered valid, it must meet all the acceptance criteria 

including accuracy, precision, and any other criteria specified for 

the analytical method used. The overall data quality objective for 

completeness during this investigation is 90 percent. 

Field sampling conditions are often unpredictable and non-uniform. 

However, the objective of the field sampling program is to obtain 

2597-0114.15 1-36 



samples for all analyses required at each individual site, provide 

sufficient sample material to complete those analyses, and to 

produce QC samples that represent all possible contamination 

situations; i.e., contamination during sample collection, 

transportation, and storage. The field sampling completeness goal 

is 100 percent. 

Samples for which critical data points (not identified at this 

point) fail the accuracy, precision, interference, or contamination 

data quality objectives may be reanalyzed (providing adequate 

sample volume and holding times are met) or resampled (with 

approval of the Project Manager) to meet data quality objectives. 

1.4.1.4 Representativeness - Representativeness is defined by the 

degree to which the data accurately and precisely represent a 

characteristic of a population, parameter variations at a sampling 

point, a process condition, or an environmental condition. If the 

same results are reproducible, the data obtained can be said to 

represent the environmental condition. Representativeness is 

ensured by collecting sufficient samples of an̂  environmental 

medium, properly chosen with respect to place and time. The 

precision of a representative set of samples reflects the degree of 

variability of the sampled medium, as well as the effectiveness of 

the sampling techniques and laboratory analysis. The methods and 

protocols used to select samples that are representative of a 

particular sampling site are described in the Sampling and Analysis 

Plan. 

1.4.1.5 Comparability - Comparability is defined by the confidence 

with which one data set can be compared to another. Field and 

laboratory procedures affect comparability. To optimize 

comparability, only the EPA established methods and protocols that 

have been selected or specified as appropriate for this 
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investigation will be used to collect and analyze samples. By 

using specific sampling and analytical procedures, all data sets 

will be comparable between Scott AFB and other sites nationwide to 

ensure that decisions and priorities are based on a consistent data 

base. 

1.4.2 Goals 

Our goals for this project are designed to be realistic, achievable 

and ensure field and analytical data quality. Method specific 

goals for precision and accuracy are presented in Section 1.13.2. 

Representativeness and comparability are qualitative goals. To 

ensure representativeness of samples collected for ground water, a 

minimum of three well volumes will be purged before sampling the 

monitoring wells to ensure standing water is removed. Soil 

representativeness will be ensured through the thorough mixing of 

the sample. 

Comparability goals will be established by adhering to the use of 

standard, published sampling and analytical methods and the use of 

QC samples. The completeness goal (valid data) for Scott AFB data 

will be 90 percent. Failure to meet these goals may result in 

qualification of the data, non-use of the data, or resampling. 

1.5 SAMPLING PROCEDURES 

Sampling procedures consist of sample collection, transport and 

storage protocols. These protocols which pertain to the field 

activities are presented in detail in the Field Sampling Plan and 

are only referenced here. 
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1.5.1 Sampling Protocols 

Sample collection, transport and storage references to be used at 

Scott AFB are the following: 

Practical Guide for Ground-Water Sampling, EPA 600/2-85/104, 

September, 1985. 

Test Methods for Evaluating Solid Wastes, Third Edition, EPA 

SW-846, Volume II, November, 1986. 

Handbook to Support the Installation Restoration Program (IRP) 

Statements of Work, IRP Division Staff, May 1991. 

Detailed sampling protocols are presented in the Field Sampling 

Plan. 

1.5.2 Sample Handling 

The sample containers, sample volume, method of preservation, and 

holding times for each sample matrix are presented in Table 1-3. 

Since high levels of residual chlorine are not expected in the 

aqueous samples being collected, ascorbic acid and sodium 

thiosulfate will not be added as a preservative. 

1.6 SAMPLE CUSTODY 

Sample custody procedures during the collection of samples in the 

field and sample receipt in the laboratory are discussed in the 

following subsections. 
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TABLE 1 -3 

SAMPLE CONTAINERS. AMOUNTS AND PRESERVATIONS 
FOR LAW ENVIRONMENTAL NATIONAL LABORATORIES 

.̂ ooM 

MATRIX 

SOIU/SEDIMEhfr 

METHOD NO. 

SW8240 

SW 8270 

SW6010 
SW7060 
SW 7421 
SW7740 
SW 7841 
SW 7471 

SW9010 

LUFTCAL 
DHS 

SW8080 

SW8330 

i>CI 

PARAMETER 

Volatile Orgalncs f 

Semi-Volatile 
Organics 

Metals, total 
ICP Screen 

Arsenic 
Lead 
Selenium 
Thallium 
Meucury 

Cyanide 

TPH 

Pesticides/PCBs 

Explosives 

>n Air rorce nase, I L 

CONTAINER (a,b,c)y 

One California / J 
Brass Ring y 

One 8 oz glass jar 

One 8 oz glass jar 

One 8 oz glass jar 

One 8 oz glass jar 

One 8 oz glass jar 

One 4 oz glass jar 

^ / V - ? ^ 

y 
AMOUNT 

full; no 
headspace 

7/8 full 

7/8 full 

7/8 full 

7/8 full 

7/8 full 

7/8 full 

#f ' 
T7 ^ 
PRESERVATION 

Cool to 4°C 

Cool to 4°C 

Cool to 4°C 

Cool to 4°C 

Cool to 4°C 

Cool to 4°C 

Cool to 4°C 

/ ^ . & - < ^ ^ 

HOLDING 

EXTRACTION 

- -

14 days 

- -

- -

- -

14 days 

14 days 

^^^A^ 
TIMES 

ANALYSIS 

14 days 

40 days 

6 mos 
6 mos 
6 mos 
6 mos 
6 mos 

28 days 

14 days 

28 days 

40 days 

40 days 

ytyJ¥-^i 
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TABLE 1 -3 

SAMPLE CONTAINERS. AMOUNTS AND PRESERVATIONS 
FOR LAW ENVIRONMENTAL NATIONAL LABORATORIES 

Scott Air Force Base, IL ^ O f ' > _ 

MATRIX 

GROUNDWATER/ 
SURFACE WATER 

METHOD NO. 

SW8240 

SW 8270 

SW6010 
SW7060 
SW 7421 
SW7740 
SW 7841 
SW 7470 

SW6010 
SW7060 
SW7421 
SW7740 
SW 7470 

SW9012 

LUFTCAL 
DHS 

SW8080 

EPA 160.1 

SW8330 

PARAMETER 

Volatile Orgalncs 

Semi-Volatile 
Organics 

Metals, total 
ICP Screen 

Arsenic 
Lead 
Selenium 
Thallium 
Meucury 

Metals, dissolved 
ICP Screen 

Arsenic 
Lead 
Selenium 
Mercury 

Cyanide 

TPH 

Pesticides/PCBs 

TDS 

Explosives 

CONTAINER (a,b,c) 

Three 40 ml glass 
VOA vials 

Two 1 L glass amber 
bottles 

One 1 L polyethylene. 

One 1 L polyethylene 
bottle 

One 1 L polyethylene 
bottle 

Two 1 L glass amber 
bottles 

Two 1 L glass amber 
bottles 

One 1 L polyethylene 
bottle 

Two 1 L gleiss amber 
bottles 

AMOUNT 

full; no 
headspace 

7/8 full 

7/8 full 

7/8 full 

7/8 full 

7/8 full 

7/8 full 

7/8 full 

7/8 full 

PRESERVATION 

HCI to pH < 2: 
Cool to 4°C 

Cool to 4°C 

HNOg to pH < 2: 

Filter with 0.45 
micron; 
HNO3 to pH < 2: 

Cool to 4°C 

NaOH to pH > 12 
Cool to 4°C 

HCI to pH < 2; 
Cool to 4°C 

Cool to 4°C 

Cool to 4°C 

Cool to 4°C 

HOLDING 

EXTRACTION 

- -

7 days 

• - -

- -

- -

7 days 

7 days 

- -

7 days 

TIMES 

ANALYSIS 

14 days 

40 days 

6 mos 
6 mos 
6 mos 
6 mos 
6 mos 

28 days 

6 mos 
6 mos 
6 mos 
6 mos 

28 days 

14 days 

28 days 

40 days 

7 days 

40 days 
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TABLE 1 - 3 

S A M P L E C O N T A I N E R S , A M O U N T S A N D PRESERVATIONS 
FOR LAW E N V I R O N M E N T A L NATIONAL LABORATORIES 

S c o t t Air Fo rce Base , IL 

MATRIX 

DECONTAMINATION 
WATER 

DRILL CUTTINGS 

METHOD NO. 

SW1311 

SW1311 

PARAMbltR 

TCLP 
Volatiles 
Semi-volatiles 
Metals (except Hg) 
Mercury 

TCLP 
Volatiles 
Semi-volatiles 
Metals (except Hg) 
Mercury 

CONTAINER (a,b,c) 

Three 1 L glass amber 
bottles 
Three 40 ml VOA vials 

One 8 oz glass jar 
One Califcxnia 
Brass Ring 

AMOUNT 

7/8 full 

full, no 
headspace 

7/8 full 

full, no 
headspace 

PRESERVATION 

Cool to 4°C 

Cool to 4°C 

Cool to 4°C 

Cool to 4°C 

. 

HOLDING 

EXTRACTION 
<?«», 

* * 
* * 
* * 
* * 

* * 
* * 
* * 
** 

TIMES 

ANALYSIS 
>N 

* * 
* * / 
* * 

\ * * 

* * 
* * 
* * 
* * 

* * TCLP = Toxicity Characteristic Leaching Procedure, TCLP analyses and associated holding times are: 

to 
Parameter 

Volatiles 
Semi-volatiles 
Metals (except Hg) 
Mercury 

Field Collection to 
TCLP Extraction 

14d 
14d 
180 d 
28 d 

TCLP Extraction 
to Preparativ* 

Extraction 

NA 
7d 
NA 
NA 

Preparative 
Extraction to 

Determinative 
Analysis 

14d 
40 d 
180 d 
28 d 

Total 
Elapsed 

Time 

28 d 
54 d 

360 d 
56 d 

(a) = All glass containers have teflon lids; VOA viab have teflon lined septa; Calfornia brass rings will be covered with a teflon disl< and plastic end caps; 
polyethylene bottles have polyethylene lids 

(b) = Samples chosen for QA analysis require double the number of containers indicated 
(c) = Samples chosen for MS/MSD require triple the number of containers indicated 
TRPH = Total Recoverable Petroleum Hydrocarbons 
TDS = Total Dissolved Solids 
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1.6.1 Field Operations 

The objectives of this RI are to determine the nature and extent of 

contamination at the sites and to develop data to be used in 

subsequent feasibility and treatability studies. These objectives 

will be accomplished through the performance of a hydropunch and 

soil gas survey, installation and sampling of wells, drilling of 

soil borings, pump tests, establishing background conditions 

through the collection of ground-water and soil samples, sample 

collection, sample custody, and chemical analysis. These field 

activities are presented in detail in Section 2.2 of the Field 

Sampling Plan. 

Sample custody in the field starts with the labeling of each 

sample, the collection and preservation of the sample and the 

packaging of samples for shipment to the laboratory. Proper 

documentation of all field samples collected are achieved by 

filling out the log book, the Field Sampling Form, and a 

chain-of-custody (C-O-C) record for each shipment. All C-O-Cs will 

have the following information: project name and number, sampling 

date and time, sample matrix and type, number and type of 

container, sample number, sampler's signature and the signature of 

the person relinquishing the samples to the carrier. A Request for 

Analyses Form will accompany all samples during shipment to the 

laboratory. The field leader will keep a copy of the C-O-C and 

call the laboratory daily to see if samples were received intact 

and cool. This and all phone contacts will be documented. 

A subcontractor will be collecting hydropunch and soil-gas samples. 

The sample containers will be labeled immediately after collection. 

The sample container^—f-or soil gas sampling are jxLaced in plastic]) 

bags aria shipped tojĵ fhe subcontractor's home laboratory for 

analysis.^—.The—'Hyaropunch""'&amples are taken to the mobile lab 

located on site and analyzed. \ - n n /) ^ Q/OJvi? 
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1.6.2 Laboratory Operations 

1.6.2.1 Sample Handling - The individual receiving the samples for 

LENL is the Sample Custodian. The Sample Custodian will perform 

the following actions: 

Document whether the individual samples, boxes, or ice 

chests were sealed upon receipt and document any damaged 

condition of sample container in the "remarks" section of 

the logbook. Custody seals are presented in Figure 1-4. 

Sign all chain-of-custody records, and identify the date 

and time of sample receipt. The Chain-of-Custody record 

is presented in Figure 1-5. 

Log all samples into the Master Logbook and computer 

file. 

Place sample numbers (from Master Logbook) on all sample 

containers and secure the samples in appropriate 

refrigeration unit. 

1.6.2.2 Sample Identification - Upon receipt of samples by the 

LENL laboratory, each field sample is assigned a laboratory sample 

number. This number consists of two letters and 5 digits. An 

example of a laboratory sample number is AAOOOOl. Upon exhaustion 

of digits, the two letter figure would change to AB and the numbers 

from 0 to 99999 would be repeated. 

Batch numbers or location codes are assigned to each sample series 

received from a particular job. For example, if a job has several 

sites each batch of samples from one particular site is assigned a 
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FIGURE 1-4 

CUSTODY SEAL 
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^ s r ^ k LAW ENVIRONMENTAL, INC. 
MATIONAI 1 ARORATORY 

FIGURE 1-5 

CHAIN OF CUSTODY RECORD 4636 
S ' ^ m 7215 PINE FOREST ROAD 
» » PENSACOLA FL 32526 

904) 944-9772 

PROJECT NAME 

SAMPLING NAME OF FACILITY: _ 
INFORMATION ^ „ ^ „ .«««..o.> 

STREET ADDRESS: _ 
riTV/STATF-

JOB NO. 

SAMPLERS (SIGNATURE) 

SAMPLING DATE 

TIME 
3 8 

S . 
| g 
o o 
CO o 

SAMPLE STATION DESCRIPTION 

RELINQUISHED BY: 

(SIGNATURE) 
RELINQUISHED BY: 

(SIGNATURE) 

DISTRIBUT1 

REMARKS: 

^ . = : 

" ~ 

DATE/TIME 

1 
DATE/TIME 

1 

(0 a 
IU 

A 
11. 

o 

i 

ZIP: 

^^^M^kM^^^^/^^ 

RECEIVED BY: 

(SIGNATURE) 

RECEIVED BY: 

(SIGNATURE) 

RELINQUISHED BY: 

(SIGNATURE) 
RELINQUISHED BY: 

(SIGNATURE) 

ON: ORIGINAL AND PINK COPIES ACCOMPANY SAMPLE SHIPMENT TO LABORATORY. 
PINK COPY RETAINED BY LABORATORY. YELLOW COPY RETAINED BY SAMPLERS. 

LAW ENVIRONMENTAL, INC 
30VERNMENT SERVICES DIVISION ^ ^ " ^~ " "^^"^ ^ ^ ^ ^ 

DATE / TIME 

1 
DATE / TIME 

1 

fl 

R 

ECEIVEDBY: 

(SIGNATURE) 

ECEIVED AT LABORATORY: 

(SIGNATURE) 

• SOURCE RECOVERY WELL - RW 
CODES: RCRA MONITORING WELL - MW 

^ 

SLUDGE - SL 
NPDES DISCHARGE - ND u p 
DRINKING WATER - DW 

~~" 
M ^ H 

^ ^ ^ • ^ • ^ ^ ^ ^ 



location code. This code is usually a word associated with the 

site. Location codes are also assigned to samples of different 

matrices from the same site. 

1.6.2.3 Sample Custody Records - All samples leaving the field 

must at a minimum be accompanied by a chain-of-custody prior to 

arrival at the laboratory. The following sections discuss sample 

custody after receipt at the laboratory. 

Incoming samples should be accompanied by an LENL Chain-of-Custody 

(Figure 1-5) and an Analytical Request Form (Figure 1-6) completed 

in the field. In the event that this form does not accompany the 

incoming samples, the LENL - Pensacola Sample Custodian will inform 

the LENL - Pensacola AFCEE Project Manager who will initiate a 

telephone call to the LEGS Project Manager for corrective action. 

The Sample Custodian will enter the Lab and Test Setup information 

into the computer. An Intra-Lab Chain-of-Custody Form is generated 

(Figures 1-7 and 1-8). The Sample Custodian will have the Intra-

Lab Chain-of-Custody Form and Analytical Request Form checked and 

initialed by a Supervisor, and will issue copies of the Intra-Lab 

Chain-of-Custody Form to the applicable labs, normally on the day 

the samples are received. 

To receive samples from the custody room, the analyst will complete 

the applicable portion of the Intra-Lab Chain-of-Custody Form. The 

analyst is responsible for custody of samples during analysis. 

The analyst will return the samples to the custody room when 

analyses are completed. Samples will be maintained in the custody 

room during non-duty hours unless all analyses are complete and the 

sample is to be discarded. Samples which are found to be 

contaminated are processed either through on-site recycling, 

recycling thorugh Chemical Conservation Corporation, removed to a 

Publicly Owned Treatment Works (POTW), or removed by EPA manifest 
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To: 

From: 

FIGURE 1-6 

ANALYTICAL REQUEST FORM 
LAW ENVIRONMENTAL , INC. 

7215 PINE FOREST ROAD 
PENSACOLA FLORIDA 32536 

904/944-9772 

Attn.: 

(Branch/Comany Name) 

CDC Number: 

Date ShioDed: 

Project Number: 

Date Results Re( 

Sample Analysis Detection 
ID Requested Limits Req. 

Comments: 

W ^ LAW ENVIRONMENTAL INC. 
' " GOVER NMENT SERVICES DIVISION 

(Dept. or Name) 

3uested: 

Sample 
Type Method 

HF 
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FIGURE 1-7 
INORGANIC SAMPLE CHECKOUT FORM Page. o f . 

Contract: 

Location: 

Case: SAS: SOG: 

Cailb. Ref:. Fonn Initiated:. 

Sample 
Types 
SA) 

CHECKED OUT 

Date Time 
Removal 

Purposess 
Resoved 

By 

Sample Types S = Sample 0 = Digestate 

PrgwrBtlOT 

A - Solids 

B - AA/ICP Digestion 

C - QFAAS Digestion 

D - Hg Digestion 

E - other 

F - Flame A 

G-ICP 

H - GFAAS 

l -Hg 

J - C N 

K - other 

Custodian 
Approval 

Removal Purpc 

Annlvsls 

lAS 

CHECKED IN 

Date Time Returned 
By 

Custodian 
Approval 

Complete 
Y/N 

ise ' " 

QiSBSStlvn 

L - Storage 

M - Submission 

N - Disposal 

* • • ' * * • • * * • * * * SAMPLES CONSTITUTING THIS BATCH * ' - - - -

Matrix: Level: « of Physical Samples: 

Sample ID 

i 

Sample ID 

i 

9 

1 

1 

1 
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1 

? 

Sample ID 
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21 
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FIGURE 1-8 
ORGANIC SAMPLE CHECKOUT FORM Page. of 
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to a landfill. Uncontaminated samples are either removed to a POTW 

or removed to a lined landfill. When the samples are returned, the 

analyst will complete the Sample Custody Log entry. 

The Intra-Lab Chain-of-Custody Form will be maintained by the 

Operations Manager as a permanent file. Table 1-4 lists sample 

flow and documentation within the laboratory. 

1.7 FIELD EQUIPMENT CALIBRATION PROCEDURES 

Several instruments will be used in the field investigation. These 

instruments consist of an HNU meter, pH meter, combination 

temperature and specific conductance meter, and a turbidimeter. 

Each field meter will be calibrated before use. The calibration 

will be documented in the field book. Details of calibration and 

maintenance are presented in Section 2.3 of the Field Sampling 

Plan. 

1.8 ANALYTICAL PROCEDURES 

The following sections identify the methods utilized for Scott AFB 

and calibration procedures followed in each method. 

1.8.1 Sample Preparation Methods and Analytical Methods 

The analytical methods utilized for Scott AFB are taken from the 

following references: 

Test Methods for Evaluating Solid Waste. EPA SW-846, 3rd 

Edition, 1986. 

Method for Chemical Analysis of Water and Wastes. EPA 600/4-

79-020, March 1983. 
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TABLE 1-4 

LENL SAMPLE FLOW AND DOCUMENTATION CHART 
Scott Air Force Base, IL 

Sample Flow Documentation 

A. Incoming Samples Chain of Custody 
Request for Analysis 
Work Authorization 

B. Log-In and Assignment Master Logbook 
Test Entry Form 

C. Sample Handling and QC 
(1) Organics Prep Lab 

(2) GC Lab 

(3) GC/MS Lab 

(4) Metals Lab 

D. Reporting 

E. Sample Disposal 

Extraction Record 
Percent Moisture 
Standards Prep Logs 
QC Sample Logs 

Chromatograms 
Bench Sheets 
Condition Reports 
Linearity Checks 
Surrogate Recovery Logs 
Blank, Standard and Spike Results 
Standards Logbook 

Instrument Maintenance Logs 
Sample Logbook 
Quantitation Reports 
Chromatograms 
Initial Calibration Forms 
Continuing Calibration Checks 
Surrogate Recovery Logs 
Blank, Standard and Spike Results 
Computer Streamer Tapes 
Instrument Maintenance Logs 

Digestion Log 
Bench Sheets 
Blank, Standard and Spike Results 
Percent Moisture 
Standards Prep Logs 
QC Sample Logs 

Transmittal Letters 
Test Data Reports 
GC/MS Data Repoorts 

Internal Sample Disposal Forms. 
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Annual Book of ASTM Standards. Volume 04.08 Section 4 

The Federal Register, 40 CFR 2 61, 13 June 1986. 

Methods for Chemical Analysis of Water and Wastewater. EPA 

600/4-79-020, Revised March, 1983. 

Standard Methods for Examination of Water and Wastewater. 

16th Ed., 1980, APHA, AWWA, etc. 

Table 1-5 lists the analytical methods to be used for this project. 

1.8.2 Detection Limits and Quantification Criteria 

1.8.2.1 Terminology - Each analytical parameter concentration will 

be reported as a specific number or less than the Instrument 

Detection Limit (IDL) for inorganic methods and less than the 

Practical Quantification Limit (PQL) for organic methods. Water 

values will be reported in parts per billion (ppb, )ug/L) 

concentrations for organics and in parts per million (ppm, mg/L) 

for inorganics. Soil values will be reported in ppb (/xg/Kg) for 

the organic analyses, and in parts per million (ppm, mg/Kg) for the 

metals analyses. 

The Method Detection Limit (MDL) is the minimiam concentration of a 

substance that can be measured and reported with 99 percent 

confidence that the value is above zero. 

1.8.2.2 Procedures - The following procedures are used to 

establish limits of detection and quantification. 
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TABLE 1-5 

ANALYTICAL TEST METHODS 
Scott Air Force Base, IL 

PARAMETER METHOD 

Matrix: Water 
pH 
Conductance 
Temperature 

i^btal Dissolved Solids 
i^Volatile Organics 
^emi-volat i le Organics 
JVIetais (total and dissolved) 

ICP Screen 
Arsenic 
Lead 
Selenium 

JThallium 
^Mercury 

•^Pesticides/PCBs 
•Cyanide 

Total Petroleum Hydrocarbons•'^ 
'.Explosives-^ 

Matrix: Soil 
i^Volatile Organics 
vSemi-volatile Organics 
V Metals (total) 
^ ICP Screen 

Arsenic 
Lead 
Selenium 
Thallium 

/^vMercury 
•^^esticides/PCBs 
•-Cyanide 
Total Petroleum Hydrocarbons ^ 

EPA 150.1 
EPA 120.1 
EPA 170.1 
EPA 160.1 
SW 8240 
SW 3510/8270 

SW 3005/6010 
SW 7060 
SW 3020/7421 ** 
SW 7740 
SW 3020/7841 
SW 7470 
SW 3510/8080 
SW9010 
LUFT CAL DHS 
SW 8330 

SW 8240 
SW 3550/8270 

SW 3050/6010 
SW 3050/7060 
SW 3050/7421 
SW 3050/7740 
SW 3050/7841 
SW 7471 
SW 3550/8080 
SW9010 
LUFT CAL DHS 

* * 

** If the lead concentration detected on the ICP is >5x the instrument 
detection limit (IDL) on the ICP, the ICP value can be used. If the lead 
concentration detected on the ICP is <5x the IDL on the ICP, then the GFAA 
analysis is required. 
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Method Detection Limit (MDL) 

Method Detection Limits (MDL) limits are established using the 

required EPA procedure specified in 40 CFR Part 13 6 Appendix B. A 

data pool is generated of at least seven standards analyzed at a 

concentration approximately 3X the anticipated MDL. The MDL is 

estimated by employing the "t" distribution with a 99 percent 

confidence interval by the following equation: 

MDL = (t) (S) 

where 
t - is a factor for n-1 degrees of freedom 

at the 99% confidence factor 
S - is the standard deviation of the data 

pool 

Instrument Detection Limits (IDL) are established by the EPA CLP 

protocol. A data pool is generated by analyzing a minimum of seven 

standards at 3X the anticipated IDL on three non-consecutive days. 

The standard deviation (S) of the seven data points for each of the 

three days is calculated and the IDL established by the following 

equation: 

IDL = SI ̂  S2 ̂  S3 ^ 3 

Practical Quantification Limits (PQL) in the common sense are a 

function of sample matrix but in the limit of a matrix devoid of 

any interferences PQL is calculated as follows: 
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PQL = F * S 

where 
S - is the standard deviation of the 

data used to determine MDL 
F - is a factor between l and 10 based 

on chromatographic behavior. 

The matrix used for these studies is spiked reagent water processed 

through the appropriate analytical procedure. 

1.8.2.3 Values - The laboratory established detection and 

quantitation limits are listed in Table 1-6. 

1.8.3 Method Calibration 

The calibration procedures, preparation of calibration standards, 

and frequency of initial and continuing calibration checks are 

described for each analytical method in the following subsections. 

At a minimum, all instruments and other equipment used by Law will 

be calibrated and maintained at the recommended intervals 

prescribed by the analytical method employed. In those cases where 

it has been demonstrated that more frequent calibration or 

maintenance is required, the base method will be enhanced as 

necessary. Calibration checks and preventive maintenance 

procedures are permanently recorded in a log book for future 

reference. Whenever possible, calibration checks on instruments 

and support equipment are performed using reference materials 

(e.g., weights) which are traceable to the EPA Environmental 

Monitoring Systems Laboratory (EMSL) or bear certificates of 

standardization from the National Institute of Standards and 

Technology (NIST). 

\ ) 
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TABLE 1-6 
LABORATORY - ESTABUSHED DETECTION AND 

QUANTITATION LIMITS 
SCOTT AFB, ILLINOIS 

INORGANICS 

Parameter 
Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Lead 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Method 
SW6010 

SW6010 

SW 7060 

SW6010 

SW6010 

SW6010 

SW6010 

SW6010 

SW6010 

SW6010 

SW9010 

SW6010 

SW6010 

SW 7421 

SW6010 

SW6010 

SW 7470 
SW 7471 
SW6010 

SW6010 

SW6010 

SW 7740 

SW6010 

SW6010 

SW 7841 

SW6010 

SW6010 

Units 
mg/L 
mg/kg 
mg/L 
mg/kg 
mg/L 
mg/kg 
mg/L 
mg/kg 
mg/L 
mg/kg 
mg/L 
mg/kg 
mg/L 
mg/kg 
mg/L 
mg/kg 
mg/L 
mg/kg 
mg/L 
mg/kg 
mg/L 
mg/kg 
mg/L 
mg/kg 
mg/L 

mg/kg 
mg/L 
mg/kg 
mg/L 
mg/kg 
mg/L 
mg/kg 
mg/L 
mg/kg 
mg/L 
mg/kg 
mg/L 
mg/kg 
mg/L 
mg/kg 
mg/L 
mg/kg 
mg/L 
mg/kg 
mg/L 
mg/kg 
mg/L 
mg/kg 
mg/L 
mg/kg 
mg/L 
mg/kg 

Matrix 
Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

IDL 
0.5 
50 
0.1 
10 

0.005 
0.5 

0.05 
5 

0.001 
0.1 

0.005 
0.5 
1 

100 
0.01 

1 
0.01 

1 
0.01 

1 
0.005 

0.5 
0.05 

5 
0.05 

5 
0.005 

0.5 
0.5 
50 . 

0.005 
0.5 

0.001 
0.1 

0.05 
5 

0.05 
5 
1 

100 
0.005 

0.5 
0.05 

5 
0.5 
50 

0.003 
0.30 
0.008 

0.8 
0.008 

0.8 

IDL - Instrument Detection Limit 
Note: Metal results will be reported down to the IDL. 
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TABLE 1-6 
LABORATORY-ESTABLISHED DETECTION AND 

QUANTITATION LIMITS 
SCOTT AFB, ILLINOIS 
VOLATILE ORGANICS 

SW 8240 

Parameter 
Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butanone (MEK) 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethyl vinyl ether 

Chloroform 

Chloromethane 

Dibromochloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethene 

trans-1,2-Dichloroethene 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

2-l-lexanone 

Methylene chloride 

4-Methyl-2-pentanone 

Units 
pg/L 

mg/kg 
pg/L 

mg/kg 
pg/L 

mg/kg 
pg/L 
mg/kg 
pg/L 

mg/kg 
pg/L 
mg/kg 
pg/L 

mg/kg 
pg/L 

mg/kg 
pg/L 

mg/kg 
pg/L 

mg/kg 
pg/L 

mg/kg 
pg/L 
mg/kg 
pg/L 
mg/kg 
pg/L 
mg/kg 
pg/L 

mg/kg 
pg/L 

mg/kg 
pg/L 
mg/kg 
pg/L 

mg/kg 
pg/L 

mg/kg 
pg/L 
mg/kg 
pg/L 
mg/kg 
pg/L 
mg/kg 
pg/L 
mg/kg 
pg/L 

mg/kg 
pg/L 

mg/kg 

Matrix 
Water 

Soil 
Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

MDL 
7.5 

0.4 

0.3 

0.2 

0.7 

2.8 

0.7 

0.4 

0.2 

0.3 

8 

0.3 

0.6 

0.3 

0.3 

0.4 

0.3 

0.4 

0.6 

0.6 

0.2 

0.2 

2.1 

4.5 

7 

PQL 
10 

0.01 
1 

0.001 
1 

0.001 
5 

0.005 
1 

0.001 
10 

0.01 
5 

0.005 
5 

0.005 
5 

0.005 
5 

0.005 
10 

0.01 
5 

0.005 
1 

0.001 
5 

0.005 
5 

0.005 
5 

0.005 
5 

0.005 
5 

0.005 
1 

0.001 
1 

0.001 
5 

0.005 
5 

0.005 
5 

0.005 
5 

0.005 
10 

0.01 
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TABLE 1-6 
LABORATORY-ESTABLISHED DETECTION AND 

QUANTITATION LIMITS 
SCOTT AFB, ILLINOIS 
VOLATILE ORGANICS 

SW 8240 

Parameter 
Styrene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1,1,1 -Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethene 

Vinyl acetate 

Vinyl chloride 

Xylenes (total) 

Units 
pg/L 

mg/kg 
pg/L 

mg/kg 
pg/L 

mg/kg 
pg/L 

mg/kg 
pg/L 

mg/kg 
pg/L 

mg/kg 
pg/L 
mg/kg 
pg/L 
mg/kg 
pg/L 
mg/kg 
pg/L 

mg/kg 

Matrix 
Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

MDL 
0.5 

0.7 

0.2 

0.3 

0.4 

0.7 

0.2 

0.7 

0.6 

0.7 

PQL 
5 

0.005 
5 

0.005 
5 

0.005 
5 

0.005 

5 
0.005 

5 
0.005 

5 
0.005 

10 
0.01 

2 
0.002 

5 
0.005 

MDL - Method Detection Limit 
PQL - Practical Quantitation Limit 

Sample PQLs are highly matrix-dependent. The PQLs listed herein are 
provided for guidance and may not always be achievable. The 
PQLs listed for soil/sediment are based on wet weight. Normally data is 
reported on a dry weight basis; therefore, PQLs will be higher, 
based on the percent moisture in each sample. 
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TABLE 1 - 6 
LABORATORY-ESTABLISHED DETECTION AND 

QUANTITATION LIMITS 
SCOTT AFB, ILLINOIS 
PESTICIDES/PCBs 

SW 8080 

Parameter 
Aldrin 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC (Lindane) 

Chlordane 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Dieldrin 

Endosulfan 1 

Endosulfan II 

Endosulfan sulfate 

Endrin 

Endrin Aldehyde 

Heptachlor 

Heptachlor epoxide 

Methoxychlor 

Toxaphene 

PCB-1016 

PCB-1221 

PCB-1232 

Units 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
mg/kg 
ug/L 

mg/kg 
mg/kg 
ug/L 

mg/kg 

Matrix 
Water 
Soil 

Water 
Soil 

Water 
.Soil 
Water 

Soil 
Water 

Soil 
Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

MDL 
0.02 

„ 0.01 
0 

0.05 

0.01 

0.04 

1 

0.03 

0.02 
_ 

0.03 

0.02 

0.02 

0.03 

0.04 

0.07 

0.04 

0.02 

0.02 

0.2 

5 

1 

2 

1 

PQL 
0.04 

0.0013 
0.03 

0.0010 
0.05 

0.0016 
0.01 

0.0003 
0.04 

0.0013 
1 

0.03 
0.1 

0.003 
0.04 

0.0013 
0.1 

0.003 
0.05 

0.0017 
0.04 

0.0013 
0.1 

0.003 
0.1 

0.003 
0.07 

0.0023 
0.1 

0.003 
0.03 
0.001 
0.05 

0.0017 
0.4 

0.013 
5 

0.16 
1 

0.03 
2 

0.07 
1 

0.03 
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TABLE 1 - 6 
LABORATORY-ESTABLISHED DETECTION AND 

QUANTITATION LIMITS 
SCOTT AFB, ILLINOIS 
PESTICIDES/PCBs 

SW 8080 

Parameter 
PCB-1242 

PCB-1248 

PCB-1254 

PCB-1260 

Units 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 

Matrix 
Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

MDL 
1 

1 

1 

1 

PQL 
1 

0.03 
1 

0.03 
1 

0.03 
1 

0.03 

MDL - Method Detection Limit 
PQL - Practical Quantitation Limit 

Sample PQLs are highly matrix dependent. The PQLs listed herein are 
provided for guidance and may not always be achievable. PQLs listed for 
soil / sediment are based on wet weight. Normally, data is reported on a 
dry weight basis; therefore PQLs will be higher based on the percent 
moisture in each sample. 
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TABLE 1 - 6 
LABORATORY-ESTABLISHED DETECTION AND 

QUANTITATION LIMITS 
SCOTT AFB, ILLINOIS 

SEMIVOLATILE ORGANIC COMPOUNDS 
SW 8270 

Parameter 
Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo[a]anthracene 

Benzo[b]fluoranthene 

Benzo[k]fluoranthene 

Benzoic acid 

Benzo[ghi]perylene 

Benzo[a]pyrene 

Benzyl alcohol 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl) ether 

bis(2-ChloroisopropyO ether 

bis(2 - ethylhexyl) phthalate 

4-Bromophenyl phenyl ether 

Butyl benzyl phthalate 

4-Chloroaniline 

4-Chloro-3-methylphenol 

2-Chloronaphthalene 

2-Chlorophenol 

4-Chlorophenyl phenyl ether 

Chrysene 

Dibenz[a,h]anthracene 

Dibenzofuran 

Di - n - butylphthalate 

Units 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 

Matrix 
Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

MDL 
0.4 

0.6 

0.6 

0.4 

0.8 

0.6 

36 

0.6 

0.3 

1.7 

0.5 

0.9 

0.6 

1.3 

0.6 

0.5 

4.8 

0.8 

0.4 

1 

0.4 

0.5 

0.6 

0.4 

1 

PQL 
1 

0.033 
1 

0.033 
1 

0.033 
1 

0.033 
1 

0.033 
1 

0.033 
50 

1.65 
1 

0.033 
1 

0.033 
2 

0.066 
1 

0.033 
1 

0.033 
1 

0.033 
2 

0.066 
1 

0.033 
1 

0.033 
5 

0.165 
1 

0.033 
1 

0.033 
1 

0.033 
1 

0.033 
1 

0.033 
1 

0.033 
1 

0.033 
1 

0.033 
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TABLE 1-6 
LABORATORY-ESTABLISHED DETECTION AND 

QUANTITATION LIMITS 
SCOTT AFB, ILLINOIS 

SEMIVOLATILE ORGANIC COMPOUNDS 
SW 8270 

Parameter 
1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

3,3'-Dichlorobenzidine 

2,4-Dichlorophenol 

Diethylphthalate 

3,3' - Dimethylbenzidine 

2,4-Dimethylphenol 

Dimethylphthalate 

4,6-Dinitro-2-methylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Di-n-octylphthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno[1,2,3-cd]pyrene 

Isophorone 

2 - Methylnaphthalene 

2-Methylphenol 

4-Methylphenol 

Naphthalene 

Units 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 

Matrix 
Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

MDL 
0.7 

0.6 

0.7 

2 

0.9 

0.5 

2 

1 

0.3 

0.6 

3.3 

0.8 

0.8 

0.7 

0.6 

0.5 

0.5 

0.7 
_ 

1.8 

0.9 

1.6 

0.5 

0.5 

0.8 

0.9 

0.5 

PQL 
1 . 

0.033 
1 

0.033 
1 

0.033 
2 

0.066 
1 

0.033 
1 

0.033 
2 

0.066 
1 

0.033 
1 

0.033 
1 

0.033 
20 

0.66 
1 

0.033 
1 

0.033 
1 

0.033 
1 

0.033 
1 

0.033 
1 

0.033 
1 

0.033 
2 

0.066 
1 

0.033 
2 

0.066 
1 

0.033 
1 

. 0.033 
1 

0.033 
1 

0.033 
1 

0.033 
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TABLE 1 - 6 
LABORATORY-EST/VBLISHED DETECTION AND 

QUANTITATION LIMITS 
SCOTT AFB, ILLINOIS 

SEMIVOLATILE ORGANIC COMPOUNDS 
SW 8270 

Parameter 
2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

2-Nitrophenol 

4-Nitrophenol 

n-Nitrosodiphenylamine 

n-Nitrosodipropylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

1,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

Units 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 

Matrix 
Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

MDL 
0.7 

1 

4 

0.9 

0.9 

2 

1 

1 

0.6 

0.4 

0.8 

0.7 

0.5 

1 

0.7 

PQL 
5 

0.165 
5 

0.165 
5 

0.165 
1 

0.033 
1 

0.033 
20 

0.66 
1 

0.033 
1 

0.33 
10 

0.33 
1 

0.033 
1 

0.033 
1 

0.033 
1 

0.033 
1 

0.033 
1 

0.033 

MDL - Method Detection Limit 
PQL - Practical Quantitation Limit 

Sample PQLs are highly matrix dependent. The PQLs listed herein are 
provided for guidance and may not always be achievable. PQLs listed for 
soil / sediment are based on wet weight. Normally, data is reported on a 
dry weight basis; therefore PQLs will be higher based on the percent 
moisture in each sample. 
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TABLE 1-6 
LABORATORY-ESTABLISHED DETECTION AND 

QUANTITATION LIMITS 
SCOTT AFB, ILLINOIS 

EXPLOSIVES 
SW 8330 

Parameter 
HMX 

RDX 

1,3,5-TNB 

Tetryl 

1,3-DNB 

Nitrobenzene 

2,4,6-TNT 

2,4-DNT 

2,6-DNT 

o-Nitrotoluene 

p-Nitrotoluene 

m—Nitrotoluene 

Units 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 
ug/L 

mg/kg 

Matrix 
Water 

Soil 
Water 

Soil 
Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

Water 
Soil 

MDL* 
2 

1 

1 

2 

2 

2 

1 

1 

1 

1 

2 

2 

PQL* 
2 
2 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 

MDL - Method Detection Limit 
PQL - Practical Quantitation Limit 
*MDLs and PQLs are arbitrarily set 

TOTAL PETROLEUM HYDROCARBONS 
LUFT CALDHS 

Parameter 
Gasoline 

Diesel 

Units 
mg/L 
mg/kg 
mg/L 
mg/kg 

Matrix 
Water 
Soil 

Water 
Soil 

MDL 
0.074 

0.072 

PQL 
0.5 
0.5 
0.5 
16.5 

MDL - Method Detection Limit 
PQL - Practical Quantitation Limit 

Sample PQLs are highly matrix dependent. The PQLs listed herein are 
provided for guidance and may not always be achievable. PQLs listed for 
soil / sediment are based on wet weight. Normally, data is reported on a 
dry weight basis; therefore PQLs will be higher based on the percent 
moisture in each sample. 
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All chemical standards used by Law are certified to have the 

highest reasonable purity with assays or certificates of analysis 

provided with material. All materials are purchased from 

established and reputable chemical dealers. All standard materials 

are dated and stored under appropriate conditions in order to 

maintain chemical stability. Each time a specific standard is 

prepared, the material mass and dilution information is recorded in 

the standards record book. All prepared standards (stock and 

working) are labeled in reference to the book number, page number, 

and entry number of the Analytical Standards Preparations Record 

Book. Additionally, the description, date, and analyst are given 

on the standard label. 

1.8.3.1 Organics by Gas Chromatography (GC) with Second Column 

Confirmation - Pesticides/PCBs analyzed on the GC will follow EPA 

Methods while TPHs analyzed on the GC will follow CAL.DHS methods. 

The/CAL.DI^method utilizes gas chromatography but does not require 

seconcTcolumn confirmation. Second column confirmation is required 

for samples which exhibit a positive Pesticide/PCB result. The 

confirmation system must contain a dissimilar column and is 

calibrated and subject to the same QC as the primary GC system. 

The primary or secondary result may be reported. The two results 

will not be averaged. 

Prior to calibration, retention time windows for each standard on 

each GC column are determined whenever a new GC column is installed 

as follows. 

Three injections of each standard are made over a 72-hour period at 

approximately equal intervals, A standard deviation is calculated 

from the three absolute retention times. For multi-response 

analytes, one major peak is chosen from the envelope for the 

retention time study. Retention time windows for each analyte are 

updated daily and are equal to the continuing calibration analyte 
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retention time plus or minus three times the standard deviation 

determined in the study. If the retention time window for an 

analyte is zero, a standard deviation of a similar compound is 

used. 

Tentative identification of an analyte occurs when a peak from a 

sample falls within the daily retention time window. Multi-

response analytes are identified primarily by pattern recognition. 

Calibration procedures for both systems are presented below. 

1. GC system is checked daily prior to analysis of samples 

by reviewing temperatures to injector parts, detectors 

and columns, verifying that the system is method specific 

to ensure reliability and reproducibility of analytical 

results. 
o 

2. GC is calibrated with five standards and a calibration 

blank using external standard technique. 

3. If the %RSD of the RF (internal standard technique) or CF 

(external standard technique) for the 5 standards is less 

than or equal to 20 percent, then the average RF is used 

for quantitation. If the RSD of the RF is greater than 

20 percent, a calibration curve is established by 

plotting response versus amount. 

4. After development of each new five-point calibration and 

at the start of every analysis day, a mid-point daily 

initial calibration verification (ICV) containing all 

single peak analytes of interest is run. Pesticide/PCB 

standards also include Toxaphene, Chlordane, and Aroclors 

1016/1260. The standard's RF or CF must agree with the 

initial calibration average RF or CF within ±15 percent 

difference (.%D) . For a calibration curve, the 
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concentration of the mid-point initial calibration 

standard is compared to the ICV concentration. The 

percent recovery of the ICV is obtained using the 

following formula: ICV Found Value divided by Mid-point 

Initial Calibration True Value (calculated from the 

curve) X 100. The percent recovery of the ICV must be 

within ±15 percent. 

5. After every 10 samples within the sequence and at the end 

of the sequence, a mid-level continuing calibration 

verification (CCV) is analyzed which must be within ±15% 

D of the ICV. For a calibration curve, the concentration 

of the ICV is compared to the concentration of the CCV. 

The percent recovery of the CCV must be within ±15%. 

6. The retention time (RT) for all identified analytes in an 

analytical run must fall within the RT windows calculated 

for the analytical standards. 

7. Second column confirmation which is required for samples 

exhibiting positive results is subject to the same 

acceptance criteria as was the first column. 

1.8.3.2 Volatile and Semi-Volatile Organics by Gas Chromatography/ 

Mass Spectrometry (GC/MS) - Analyses performed on the GC/MS will 

follow EPA Methods. This includes the following calibration 

procedure: 

1. Instrument calibration will be performed every 12-hour 

time period. The GC/MS will be tuned to meet ion 

abundance criteria given in Tables 1-7 and 1-8 for 

decafluorotriphenylphosphine (DFTPP) or 4-Bromo-

fluorobenzene (BFB). 
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TABLE 1-7 

DFTPP KEY IONS AND ABUNDANCE CRITERIA" 
Scott Air Force Base, IL 

Mass Ion Abundance Criteria 

51 30-60% of mass 198 

68 < 2 % of mass 69 

70 < 2 % of mass 69 

127 40-60% of mass 198 

197 < 1 % of mass 198 
198 Base peak, 100% relative abundance 

199 5-9% of mass 198 

275 10-30% of mass 198 

365 > 1 % of mass 198 

441 Present but less than mass 443 
442 > 40% of mass 198 
443 17-23% of mass 442 

•J.W. Eichelberger, L.E. Harris, and W.L. Budde. "Reference Compound to Calibrate Ion Abundance 
Measurement in Gas Chromatography-Mass Spectrometry," Analytical Chemistry, 47, 995 (1975). 
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TABLE 1-8 

BFB KEY IONS AND ABUNDANCE CRITERIA' 

MASS ION ABUNDANCE CRITERIA 

50 15-40% of mass 95 

75 30-60% of mass 95 

95 base peak, 100% relative abundance 

96 5-9% of mass 95 

173 less than 2% of mass 174 

174 less than 50% of mass 95 

175 5-9% of mass 174 

176 greater than 95% but less than 101 % of mass 
174 

177 5-9% of mass 176 

• EPA Method 8240, SW-846, 3rd Edition, November 1986. 
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2. Initial calibration will be performed on calibration 

standards at five concentration levels containing each 

compound of interest and each surrogate standard. 

The relative retention time (RRT) of each compound in 

each calibration run should agree within 0.06 RRT units. 

The average relative response factor (RRF) and percent 

relative standard deviation (%RSD) is calculated for each 

compound. The RRF for the System Performance Check 

Compounds (SPCC: Volatiles: Chloromethane, 1,1-Dichloro­

ethane, Bromoform, 1,2,2-Tetrachloroethane, Chloro­

benzene. Semi-volatiles: N-nitroso-di-n-propylamine, 

Hexachlorocyclopentadiene, 2,4-Dinitrophenol, 4-Nitro­

phenol) must be a0.300 (0.250 for Bromoform) for 

volatiles and must be a0.050 for semi-volatiles. The 

%RSD for the Calibration Check compounds (CCC: Volatiles 

- Vinyl chloride, 1,1-Dichloroethene, Chloroform, 1,2-

Dichloropropane, Toluene, Ethylbenzene; Semi-volatiles 

Base/Neutrals - Acenaphthene, 1,4-Dichlorobenzene, 

Hexachlorobutadien, N-Nitroso-di-n-phenylamine, Di-n-

octylphthalate, Fluoranthene, Benzo(a)pyrene; Acids - 4-

Chloro-3-methyIphenol, 2,4-Dichlorophenol, 2-Nitrophenol, 

Phenol, Pentachlorophenol, 2,4,6-Trichlorophenol) must be 

<30 percent. The %RSD for the other compounds should be 

less than 30 percent. If not, a notation is made in the 

sample documentation. 

3. After the preparation of each new initial five-point 

calibration curve and after tune criteria are met for 

each 12-hour time period, the initial calibration is 

verified (using a midpoint calibration standard 

containing all analytes) prior to ininning any samples. 

This initial calibration verification (ICV) must satisfy 

the above SPCC criteria. In addition, the percent 

difference (%D) for the CCC must be s25 percent for the 
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volatiles and ^30 percent for the semi-volatiles. If 

these criteria are not met for any single CCC, corrective 

action must be taken or a new five point calibration must 

be performed. 

Internal standards for GC/MS volatiles will be added to 

each sample, standard and reagent blank. The final 

concentration of each internal standard will be 50 jug/L. 

The internal standards are as follows: 

Bromochloromethane 

1,4-Difluorobenzene 

Chlorobenzene-dj 

Table 1-9 presents the analytes quantitated by each 

internal standard. 

Internal standards for GC/MS semi-volatiles will be added 

to each sample, standard, and reagent blank. The final 

concentration of each internal standard will be 40 

nanograms per microliter (ng/juL) . The internal standards 

are as follows: 

1,4-Dichlorobenzene-d^ 

Naphthalene-d^ 

Acenaphthene - d̂ g 

Phenanthrene-d 10 
Chrysene-di2 

Perylene-di2 

Table 1-10 presents the analytes quantitated by each 

internal standard. 
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TABLE 1 - 9 

VOLATILE INTERNAL STANDARDS WITH CORRESPONDING ANALYTES 
ASSIGNED FOR QUANTITATION 

Scott Air Force Base, IL 

BROMOCHLOROMb 1HANE 

Acetone 
Acrolein 
Acrylonitrile 
Bromomethane 
Carbon disulfide 
Chloroethane 
Chloroform 
Chloromethane 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,2-Dichloroethane-d4* 
1,1-Dichloroethene 
trans-1,2-Dichloroethene 
lodomethane 
Methylene chloride 
Trichlorofluoromethane 
Vinyl chloride 

1,4-DIFLUOROBENZENE 

Benzene 
Bromodichloromethane 
Bromoform 
2-Butanone 
Carbon tetrachloride 
Chlorodibromomethane 
2-Chloroethyl vinyl ether 
Dibromomethane 
1,4-Dichloro-2-butene 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,1,1 -Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Vinyl acetate 

CHL0R0BENZENE-d5 

Bromofluorobenzene* 
Chlorobenzene 
Ethylbenzene 
Ethyl methacrylate 
2-Hexanone 
4-Methyl-2-pentanone 
Styrene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Toluene-d8* 
1,2,3-Trichloropropane 
Xylene 

* Surrogate 
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TABLE 1-10 

SEMIVOLATILE INTERNAL STANDARDS WITH CORRESPONDING ANALYTES 
ASSIGNED FOR QUANTITATION 

Scott Air Force Base, IL 

1,4-DICHL0R0BENZENE-d4 NAPHTHALENE-dS ACENAPHTHENE-dIO 

Aniline 
Benzyl alcohol 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
2-Chlorophenol 
1,2-Dichlorobenzene 
1,3 - Dichlorobenzene 
1,4-Dichlorobenzene 
Ethyl methanesulfonate 
2-Fluorophenol* 
Hexachloroethane 
Methyl methanesulfonate 
2-Methylphenoi 
4-Methylphenol 
N - Nitrosodimethylamine 
N-Ni t roso-d i -n-propy l -

amine 
Phenol 
Phenol-d6* 
2-Picoline 

Acetophenone 
Benzoic acid 
Bis(2-chloroethoxy)methane 
4-Chloroaniline 
4 - Chloro - 3 - methylphenol 
2,4- Dichlorophenol 
2,6-Dichlorophenol 
alpha,alp ha - Dimethyl -

phenethytamine 
2,4-Dimethylphenol 
Hexachlorobutadiene 
Isophorone 
2-Methylnaphthalene 
Naphthalene 
Nitrobenzene 
Nitrobenzene-d8* 
2-Nitrophenol 
N-Nitroso-di-n-butylamine 
N-Nitrosopiperidine 
1,2,4-Trichlorobenzene 

Acenaphthene 
Acenaphthylene 
1 -Chloronaphthalene 
2-Chloronaphthalene 
4-Chlorophenyl phenyl ether 
Dibenzofuran 
Diethylphthalate 
Dimethylphthalate 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Fluorene 
2-Fluorobiphenyl* 
Hexachlorocyclopentadiene 
1-Naphthylamine 
2-Naphthylamine 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
4-Nitrophenol 
Pentachlorobenzene 
1,2,4,5-Tetrachlorobenzene 
2,3,4,6-Tetrachlorophenol 

2,4,6-Tribromophenol* 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

Surrogate 
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TABLE 1-10 

SEMIVOLATILE INTERNAL STANDARDS WITH CORRESPONDING ANALYTES 
ASSIGNED FOR QUANTITATION 

Scott Air Force Base, IL 

PHENANTHRENE-d10 CHRYSENE-d12 PERYLENE-d12 

4-Aminobiphenyl 
Anthracene 
4-Bromophenyl phenyl ether 
Di-n-butylphthalate 
4,6- Dinitro- 2 - methylphenol 
Diphenylamine 
1,2-Diphenylhydra2ine 
Fluoranthene 
Hexachlorobenzene 
N-Nitrosodiphenylamine 
Pentachlorophenol 
Pentachloronitrobenzene 
Phenacetin 
Phenanthrene 
Pronamide 

Benzidine 
Benzo(a)anthracene 
6is (2 - ethylhexyl)phthalate 
Butylbenzylphthalate 
Chrysene 
3,3' - Dichlorobenzidine 
p - Dimethylaminoazobenzene 
Pyrene 
Terphenyl-d14* 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(a)pyrene 
Dibenz(a,j)acridine 
Dibenz(a,h)anthracene 
7,12- Dimethylbenz(a) -

anthracene 
Di-n-octylphthalate 
lndeno(1,2,3-cd)pyrene 
3 - Methylcholanthrene 

Surrogate 
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1.8.3.3 Metals by Grar)hite Furnace Atomic Absorption (GFAA) -

Metal analyses performed on the GFAA will follow current EPA SW 846 

Methods. Instrument must be calibrated daily or once every 24 

hours and each time the instrument is set-up. This includes the 

following calibration procedure: 

1. The lamp must be peaked for position and for wavelength 

(the temperature of the furnace is automatically 

calibrated at 2600 degrees centigrade). 

2. After the proper conditions for each element are 

programmed for furnace operation, distilled water is 

injected and run as a sample. This is done several times 

until the instrument response produces a steady base line 

absorbance. 

3. Verify instrument is operating satisfactorily by checking 

the energy output of the lamp and by checking the 

characteristic mass on the mid-point standard, which must 

be ±10 percent of the true value for that standard. 

4. Calibrate instrument with four standards and a 

calibration blank. The calibration curve must have a 

correlation coefficient of greater than or equal to 

0.995. 

5. Verify the calibration with a 2nd source Initial 

Calibration Verification (ICV) standard. The observed 

result must be within ±10% of the expected result. 

6. Verify the calibration blank. The blank must be less 

than the instniment detection limit. 

7. Verify low level standard calibration. 
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Every 10 samples, a Continuing Calibration Verification 

(CCV) and Continuing Calibration Blank (CCB) pair is run 

and must be ±10% of expected value and less than three 

times the instrument detection limit, respectively. 

1,8.3.4 Metals by Inductively Coupled Plasma (ICP) - Metal 

analyses on the ICP will follow current EPA SW846 method 

procedures. Instrument must be calibrated daily or once every 24 

hours and each time instrument is set-up. This includes the 

following calibration procedure: 

1. Verify instrument is operating satisfactorily by checking 

automatic gain setting and optical alignment. 

2. Calibrate instrument with matrix matched mixed standards 

at four concentration levels and a blank. The 

correlation coefficient must be greater than or equal to 

0.995. 

3. Verify the calibration with a 2nd source Initial 

Calibration Verification (ICV) standard. The observed 

result must be ±10% of the expected value. 

4. Verify the calibration blank. The observed result must 

be less than the instrument detection limit. 

5. Verify low-level standard calibration. 

6. Every 10 samples, a Continuing Calibration Verification 

(CCV)/Continuing Calibration Blank (CCB) pair is run 

which must be ±10% of expected value and less than the 

instrument detection limit, respectively. 
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Check for interferences. An interference check solution 

must be analyzed at the beginning and at the end of the 

run (or at least every eight hours); refer to EPA Methods 

for acceptable limits which are ±20%. The interference 

check solution contains aluminum, calcium, iron, and 

magnesium. 

1.8.3.5 Gravimetric Analyses - The total dissolved solids analysis 

falls into this category. Each analysis depends greatly on the 

accuracy of the balance used. For this reason, balances are 

calibrated weekly. The recorded weight must agree within O.l 

percent of the expected value. 

1.8.3.6 Colorimetric Analysis - The cyanide ion is determined 

colorimetrically. The cyanide is released by refluxing the sample 

with strong acid and distillation of the HCN, 

A minimum of five calibration standards and a blank are prepared. 

The correlation should not be less than 0.995. Verify the 

calibration with an independently prepared check standard every 15 

samples. The apparent concentration of this standard must lie 

within 20% of the true concentration. 

1.8.3.7 Cold-Vapor Atomic Absorption - Mercury is analyzed using 

cold-vapor atomic absorption (CVAA). An aliquot of sample is 

acidified and then undergoes a heated, oxidation digestion with 

potassium permanganate and potassium persulfate. After digestion, 

a solution of sodium chloride-hydroxylamine sulfate is added to the 

sample digestate to reduce excess pennanganate and remove free 

chlorine. A reducing agent (stannous chloride) is then added to 

the solution, resulting in a reduction of the mercury to an 

elemental state. The elemental mercury is aerated from the 
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solution in a closed system and the mercury vapor content is 

measured as it passes through a cell positioned in the light path 

of an atomic absorption expectrophotometer. 

Mercury analyses will follow current EPA CLP protocol. This 

includes the following calibration procedure: 

1) Optimize instrument setting and alignment by maximizing the 

energy setting. 

2) Align cell minimizing absorbance reading. 

3) Check absorbance of 10 ppb standard. 

4) Check correlation of a series of standards and calibration 

blanks. 

5) Verify calibration by running an initial calibration 

verification standard and a calibration blank. 

6) Analyze a CCV at the beginning of run, every 10 samples, and 

at the end of the run. The response must be within 20 percent 

of the initial response. 

1.8.3.9 High Performance Liquid Chromatography (HPLC) - Explosives 

will be analyzed by HPLC. Aqueous samples of low concentrations 

are concentrated by a salting-out extraction procedure with 

acetonitrile and sodium chloride, diluted with reagent grade water 

and filtered. Aqueous samples with high concentrations are diluted 

1:1 with methanol or acetonitrile and filtered. The extracts are 

separated on a C-18 reverse phase column determined at 254 nm and 

confirmed on a CN reverse phase column. 
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All electronic equipment is allowed to warm up for 30 minutes. 

During this period, at least 15 void volumes of mobile phase are 

passed through the column and continued until baseline is level at 

the UV detector's greatest sensitivity. 

The initial calibration is performed by triplicate injections of 

five standards in random order. A linear calibration curve of 

response factors is calculated. 

A daily calibration exists of analyzing a mid-point standard in 

triplicate at the beginning, the middle and after the last sample. 

The mean response factor must agree within 25 percent of the 

initial calibration. 

1.9 DATA REDUCTION. VALIDATION. AND REPORTING 

The following section describes the reduction, validation, and 

reporting of data employed after samples are analyzed. 

1.9.1 Data Management 

The following section describes how analytical data is collected 

and processed in the laboratory. 

1.9.1.1 Data Flow - Analytical data are collected and processed in 

accordance with the requirements of the LENL-Pensacola Generic QA 

Manual. These requirements include sample documentation and data 

collection. Sample/data flow is outlined in Figure 1-9. 

1.9.1.2 Data Collection - Data collection activities follow 

closely with sample documentation. For example, as a sample enters 

a specific lab for analysis, it is documented by intra-lab chain-
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FIGURE 1-9 
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DEPT. ANALYSES SAMPLES 
AND FORWARDS TO DEPT. SUPV. 

FOR REVIEW 
SCHEDULE REPEAT 

ANALYSIS 

JiQ_ 

RESULTS ARE ENTERED DAILY AS 
RECEIVED. ROUTING SHEETS WITH 

RAW DATA ARE FORWARDED TO 
SAMP. CONTROL FOR FIUNG 

QA SUPERVISOR OR DEPARTMENT 
SUPERVISOR CHECKS ALL DATA ON 

THE VALIDATION QUEUE 1 
TAKE APPR. ACTION 

AS NEEDED TO 
CORRECT PROBLEM 

.^2-

SECRETARY RUNS ALL IN REPORT 
QUEUE AND INVOICE QUEUE AND 

MAILS TO CUENT 

NOTE: SPECIAL DELIVERABLES, IF REQUESTED ARE ALSO GENERATED AFTER VAUDAT10N STEP IS COMPLETED 
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of-custody. The sample is then extracted or otherwise prepared, 

and data collection begins. The following sample data are 

collected at LENL: 

Extraction and preparation date for samples, standards, 

duplicates, spikes, and blanks are entered in bound notebooks. 

Final analytical results and quality control data are dated 

and initialed by the analyst. 

Data calculations, percent recovery and precision data are 

checked by the lab supervisor who initials and dates the 

output. 

Results are entered into the lab computer system by direct 

entry or electronic transfer. 

1.9.2 Data Reduction 

Computerized data stations are present for all analytical 

equipment. The majority of data reduction at Law is performed by 

the data station associated with that particular piece of 

equipment. 

The analyst performs the analysis and enters the data on the 

parameter bench sheet and corresponding data station(s). Bench 

sheets contain all necessary information to establish sample 

identity, integrity, calibration evaluation, and analytical 

observation/results to process/validate the sample test data. A 

bench sheet key is provided to the analyst which specifies the way 

in which bench sheets are to be filled out (i.e., notation, 

significant figures, etc.), the data reduction formula and the QC 

samples required and their control criteria. QC samples include 

duplicates, matrix spikes, or matrix spike duplicates, continuing 
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calibration verification samples (CCVs), etc. Calculations are 

performed by the data station at each instrument and/or specialized 

software utilized by MIS Department. The use of rounding rules and 

significant digits for numerical data are in accordance with EPA-

600/4-79-019 publication. Handbook for Analytical Quality Control 

in Water and Wastewater Laboratories. 

SAMPLE OUANTITATION 

Sample quantitation will be performed based on the formulae listed 

below. Normal laboratory soil calculations have been modified to 

comply with AFCEE mandates for mg/Kg results for organic analysis. 

All Response Factors (RF) and Calibration Factors ik,) will be 

determined from the initial calibration. Daily standards will be 

used for continuing quality control monitoring only. 

Organic Analysis 

External Standard Method: 

, (Â ) (A) (Vt) (D) 
ug/L = - — 

(Ag) (Vi) (V3) 
, _ Total Area of Peak(s) * 
^ Mass Injected (ng) 

. (AJ (A) (Vt) (D) ^ ^^^^ 

" /̂̂ ^ = -(Xj(v-rw-^°-°°°^ 

* This formula will be used only if the %RSD for the initial 

calibration < or = 20. Quantitation of compounds with calibrations 

that do not meet this criteria will be quantitated from the 

calibration curve using the linear equation (with the origin 

through zero). 
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Internal Standard (IS) Method; 

, (Â ) (CiJ (D) ^^ (Â ) (Ti, 
ug/L = . ̂ ^ . ̂° .„ . RF = "" " (Aig) (RF) (V,) (Aig) (TJ 

A, C . J D 
mg/Kg = , ^ , " ' , — - x 0 . 0 0 1 

^ ^ Aig RF Wg 

A = Response for the analyte in the sample or standard 
being measured, units are in area count. 

A = Amount of standard injected or purged, ng. 

A = Response for the external standard, units are in 
area counts. 

V, = Volume of extract injected, (not applicable for 
purge-and-trap analysis). 

D = Dilution factor or 1. 

V, = Voliome of total extract, juL (not applicable for 
purge-and-trap analysis). 

V. = Volume of sample extracted or purged, mL. 

W = Weight of sample extracted or purged, g (Wet 
weight). 

w. = Weight of sample extracted or purged, g 

(Dry weight) Wg = (W)(̂ °° " \o°"''"̂ ) 

C. = Amount of IS added to extract or volume purged, ng. 

A. = Response of the IS, units are in area counts. 

RF = Response factor of the analyte. 

T. = Concentration of the IS, /xg/L. 

T. = Concentration of the analyte to be measured, i i g /h . 
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Inorganic Analysis 

mg/L = Measurement taken from the calibration curve 

mg/Kg = mg/L x (Vol) (100) 
(Wt)(%Solids) 

1.9.3 Data Quality Assessment 

Law's Project Chemist will review all data received from the 

laboratory. This review consists of the following: 

Sample analysis completeness - Were all samples analyzed? 

Were samples analyzed for the parameters listed in the SAP? 

Evaluation of Holding Times - Were samples analyzed within 

the specified holding and extraction times? 

Evaluation of quality control - Were standard curves within 

method control limits? Were preparation and method blanks 

contaminated? Were continuing calibration standards in 

control? Were matrix spikes and matrix spike duplicates 

performed? How did field duplicates compare? 

Establishment of detection limits - Were detection limits 

met? If not, why? 

Law's Project Chemist utilizes "Laboratory Data Validation 

Functional Guidelines for Evaluating Organic and Inorganic 

Analysis," (EPA, 1988) as a reference to data validation. 

Method-specific criteria will be used to validate any methods not 

presented in EPA's Laboratory Data Validation Guidelines. 

2597-0114.15 1-85 



If any data points are qualified, they will receive the data 

qualifiers described in Exhibit 5-4 of the "Risk Assessment 

Guidance for Superfund, Volume I (Part A) " (USEPA, 1989) . If sample 

analysis exceeded holding times, the data would be flagged as 

estimated. If the method blank was contaminated with common 

laboratory chemicals or field contamination, any result slO times 

that found in the blank would be flagged as estimated and resampled 

per AFCEE protocols. Any matrix spike (MS) and matrix spike 

duplicate (MSD) data would be reviewed separately and qualified 

based on all the data available. Estimated data are not 

necessarily unusable data. All project-wide precision, accuracy, 

and completeness goals will be reviewed and the data will be 

validated subject to these goals. If these goals are not met, 

resampling and analysis may be necessary. 

The Law Project Chemist also reviews field sample data and 

collection. This review consists of the following: 

Field record completeness - Were all field analyses 

performed? Were all field samples collected? Were any 

problems encountered and how were they resolved? Were all 

field records complete? 

Sampling and decontamination procedures review - Were all 

field duplicates collected? How did they compare? Were 

all rinsates collected? Did these rinsates show 

contamination? Were the trip blanks contaminated? Did 

sanples arrive intact and in proper shipping protocol? 

Identification of valid samples - Were samples collected 

representative? Were the wells properly constructed? 

Were there probable sources of potential contamination 

during sampling? 
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Correlation of field test data and identification of 

anomalous field test data - Did different methods of 

measurements for the same test correlate? 

Review of field data such as rinsates, trip blanks and duplicates 

can help in assessing sample integrity. The field data and 

laboratory data will be reviewed and evaluated to the data quality 

objectives established in this plan. Data validation will be 

performed on all Scott AFB samples (100%). 

1.9.4 Data Reporting 

All data reports will be included in the technical reports 

preparation. The data will be presented as tables or in the 

appendices of the report. Tables will include the following 

information: 

sampling dates 

extraction and analysis dates 

surrogate recovery (if applicable) 

MS/MSD results 

duplicate/replicate results 

rinsate results 

positive results 

field characterization data (pH, SC, temp) 

control limits (surrogates, MS/MSD, duplicates) 

1.10 INTERNAL QUALITY CONTROL CHECKS 

The following sections describe the quality control checks employed 

in the field and laboratory. 
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I 

1.10.1 Field Quality Control 

Quality control of field measurements will be utilized through the 

calibration of instruments. The control parameters, control 

limits, and corrective actions are outlined in Section 2.4 of the 

Field Sampling Plan. 

1.10.2 Laboratory Quality Control 

The minimum requirements of the laboratory quality control consist 

of an initial demonstration of laboratory capability and an ongoing 

analysis of spiked samples to evaluate and document quality data. 

The laboratory must maintain records to document the quality of the 

data generated. Ongoing data quality checks are compared with 

established performance criteria to determine if the results of 

analyses meet the performance characteristics of the method. When 

results of sample spikes indicate atypical method performance, a 

quality control check standard must be analyzed to confirm that the 

measurements were performed in an in-control mode of operation. 

Before processing any samples, the analyst should demonstrate, 

through the analysis of a reagent water blank, that interferences 

from the analytical system, glassware, and reagents are under 

control. Each time a set of samples is extracted or there is a 

change in reagents, whichever is more frequent, a reagent water 

blank should be processed as a safeguard against chronic laboratory 

contamination. The blank samples should be carried through all 

stages of the sample preparation and measurement steps. 

For each analytical batch (up to 20 samples), a reagent blank, 

matrix spike and matrix spike duplicate/duplicate must be analyzed 

(the frequency of the spikes may be different for different 

monitoring programs). The blank and spiked samples must be carried 

through all stages of the sample preparation and measurement steps. 
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The experience of the analyst performing gas chromatography is 

invaluable to the success of the methods. Each day that analysis 

is performed, the daily calibration sample should be evaluated to 

determine if the chromatographic system is operating properly. 

The laboratory must, on an ongoing basis, analyze at least one 

matrix spike and matrix spike duplicate/duplicate per analytical 

batch (maximum of 20 samples per batch) to assess accuracy. For 

laboratories analyzing one to ten samples per month, at least one 

spiked sample per month is required. 

If any analyte fails the acceptance criteria for recovery, a QC 

check standard for each analyte that failed must be prepared and 

analyzed. 

As part of the QC program for the laboratory, method accuracy for 

each matrix studied must be assessed and records must be 

maintained. 

The laboratory should analyze standard reference materials and 

participate in relevant perfonnance evaluation studies. 

Types of laboratory quality control samples to be used are as 

follows: 

Method blanks. Method blanks consist of organic-free or deionized 

water that is carried through the analytical scheme like a sample. 

They serve to measure contamination associated with laboratory 

storage, preparation, or instrumentation. For most analyses, a 

method blank is analyzed for each batch and at a frequency of 1 per 

20 samples if more than 20 samples are run in a given batch. If 

the analyte of interest is above the reporting detection limit, 

corrective action should be taken except for common solvents such 

as methylene chloride, acetone, toluene, 2-butanone and phthalates. 
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Trip Blanks and Ambient Condition Blanks. Trip blanks begin as 

organic-free reagent water in the laboratory. A sample vial is 

filled with reagent water and carried with other sample containers 

to the field and back to the laboratory. Ambient condition blanks 

begin as sample vials which are carried to the sample site and 

filled with organic-free water at the location. Trip blanks are to 

be collected whenever volatile organics are being sampled. Ambient 

blanks will be collected when samples are collected downwind of 

possible volatile sources. Both blanks identify contamination 

associated with collection and transportation of the sample. 

Sample blanks. Sample blanks are used when characteristics like 

color or turbidity interfere with a determination. In a 

spectrophotometric method, for example, the natural absorbance of 

the sample is measured and subtracted from the absorbance of the 

developed sample. Sample blanks are run only as necessary. 

Calibration blanks. Calibration blanks are prepared with standards 

to create a calibration curve. They differ from the other 

standards only by the absence of analyte and provide the "zero-

point" for the curve. 

Internal standards. Internal standards are measured amounts of 

certain compounds added after preparation or extraction of a 

sample. They are used in an internal standard calibration method 

to correct sample results suffering from capillary column injection 

losses, purging losses, or viscosity effects. Internal standard 

calibration is currently used for volatile organics, chlorinated 

pesticides and GC/MS extractables. 

Surrogates. Surrogates are measured amounts of certain compounds 

added before preparation or extraction of a sample. The recovery 

of a surrogate is measured to determine systematic extraction 

problems. Surrogates are added to all samples analyzed for 

chlorinated pesticides, GC/MS extractables and volatiles, and GC 

volatiles. 
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Spikes. Spikes are aliquots of samples to which known amounts of 

analyte have been added. They are subjected to the sample 

preparation or extraction procedure and analyzed as samples. The 

stock solutions used for spiking are purchased or prepared 

independently of calibration standards. 

The spike recovery measures the effects of interferences in the 

sample matrix, and reflects the accuracy of the determination. 

Spike recoveries are calculated as follows: 

Check Standard Observed 
Method Standard Percent Recovery = IT y ^ x 100 
Check Sample Expected 

SSR — SR 
Matrix Spike Percent Recovery = x 100 

Where, 

SSR = Spike Sample Result 
SR = Sample Result 
SA = Spike added from Spiking Mix 

Spikes are prepared and analyzed for each batch and at a frequency 

of at least one per 20 samples if more than 20 samples are run in 

a given batch. 

Spike recoveries are stored in the laboratory database and are 

retrievable for statistical analysis. Laboratory control limits 

are calculated for individual matrix types when 20 data points 

become available. 

Duplicate or Duplicate Spikes. Duplicate spikes are additional 

spiked aliquots of samples subjected to the same preparation and 

analytical scheme as the original spike sample. The relative 

percent difference (RPD) between duplicates or duplicate spikes 

measures the precision of a given analysis. RPDs are calculated as 

follows: 
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%RPD = — ^ x 100 
Rav 

or 

%RPD = — ^ x 100 
Sav 

where 

RI and R2 = duplicate determinations of the analyte in the 

sample 

SI and S2 = the observed concentrations of analyte in the 

spike and its duplicate 

Rav = the average determination of the analyte 

concentration in the original sample 

Sav = the average of the observed analyte 

concentrations in the spike and its duplicate. 

Duplicates or duplicate spikes are prepared and analyzed for each 

batch, or at a frequency of at least one per 20 samples if more 

than 20 samples are run in a given batch. 

RPDs are stored in the laboratory database and are retrievable for 

statistical analysis. 

Laboratory Control Standards. Laboratory control standards (LCSs 

and QCCSs) are aliquots of organic-free or deionized water to which 

known amounts of analyte have been added. They are subjected to 

the sample preparation or extraction procedure and analyzed as 

samples. The stock solutions used for LCSs are purchased or 

prepared independently of calibration standards. The LCS recovery 

tests the function of analytical methods and equipment. For 

inorganic and metals analyses, the percent recovery for LCSs is 

compared to method specific criteria, and the analytical system is 
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considered to be in control when these analyte specific criteria 

aire met. When a result of an organic method aqueous matrix spike 

and/or matrix spike duplicate indicates atypical method 

performance, a quality control check standard will be analyzed to 

confirm that the measurements were performed in an in-control mode 

of operation for that analyte. 

The acceptance criteria for the LCS is a recovery range of 80-120%. 

The acceptance criteria for the QCCS is stated in each method. 

LCSs are prepared and analyzed for each batch or at a frequency of 

one per 20 samples if more than 20 samples are run in a given 

batch. Laboratory control limits are calculated when 20 data 

points become available. 

The LCS is used to monitor overall performance of all steps in 

analysis, including sample preparation. If the LCS results fall 

within 20% of the calibration curve, this verifies that instrument 

performance, calibration and sample preparation are satisfactory. 

When the LCS is used in conjunction with matrix spikes, matrix 

spike recovery evaluation can be better interpreted as either 

matrix interference, preparatory error or matrix spiking solution 

preparation may be incorrect. 

Specific laboratory control procedures, are as follows: 

Volatile Organics Analyses by GC/MS 

1. Surrogate compounds will be spiked into each sample, 

standard, and reagent water blank. The target spike 

concentration should be 50 jug/L. The surrogate compounds 

are as follows: 

toluene-d8 

4-bromofluorobenzene 

1,2 -dichloroethane-d4 
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2. Internal standards will be added to each sample, standard 

and reagent blank. The final concentration of each 

internal standard will be 50 ng/l>. The internal 

standards are as follows: 

Bromochloromethane 

1,4-Difluorobenzene 

Chlorobenzene-dg 

3. At least one sample or 1 in 20 samples (whichever is more 

frequent) will be spiked to assess accuracy of the data. 

The spiking compounds are listed in Table 1-16. The 

target spike concentration should be 50 /xg/L. 

4. At least one sample or 1 in 20 samples (whichever is more 

frequent) will be spike duplicated to assess precision of 

the data. The duplicate spike will be a replicate of 

Item 3 above. 

5. A blank must be run each time a set of samples is 

extracted or there is a change in reagents. 

Semi-Volatile Organics by GC/MS 

1. Surrogate compounds will be spiked into each sample, 

standard, and reagent water blank. The target spike 

concentration should be 100 /xg/L for base/neutrals and 

200 /xg/L for acids. The surrogate compounds are as 

follows: 

phenol - d̂  

2 -fluorobiphenyl 

2,4,6 -tribromophenol 

nitrobenzene-dg 

2 -fluorophenol 
p-terphenyl-di4 
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Internal standards will be added to each sample, standard 

and reagent blank. The final concentration of each 

internal standard will be 40 nanograms per microliter 

(ng//xL) . The internal standards are as follows: 

1,4-Dichlorobenzene-d4 

Naphthalene-dg 

Acenaphthene - d̂g 

Phenanthrene - d̂g 

Chrysene-di2 

Perylene-d^j 

At least one sample or 1 in 20 samples (whichever is more 

frequent) will be spiked prior to sample extraction to 

access accuracy of the data. The spiking compounds are 

listed in Table 1-16. 

At least one sample or 1 in 20 samples (whichever is more 

frequent) will be spike duplicated prior to sample 

extraction to access precision of the data. The 

duplicate spike will be a replicate of Item 3 above. 

Each time a set of samples is extracted or there is a 

change in reagents, a reagent water blank should be 

processed. 

Organics by GC 

Surrogate compounds will be spiked, for EPA SW846 Method 

8080, into each sample, standard, and reagent water 

blank. The target spike concentration should be 30 /xg/L. 

The surrogate compounds are dibutylchlorendate and 

2,4,5,6-tetrachloro-metaxylene. Precision limits are 

described in EPA Method 8000 and are as follows: 
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a. For each sample analyzed, calculate the percent 

recovery of each surrogate in the sample. 

b. Once a minimum of 3 0 samples of the same matrix have 

been analyzed, calculate the average percent 

recovery (p) and standard deviation of the percent 

recovery (s) for each of the surrogates. The 

standard deviation is calculated based on "n-1" 

weighing. 

c. For a given matrix, calculate the upper and lower 

control limit for method performance for each 

surrogate standard. This should be done as follows: 

Upper Control Limit (UCL) = p + 3s 

Lower Control Limit (LCD = P - 3s 

2. At least one sample or 1 in 20 samples (whichever is more 

frequent) will be spiked to assess accuracy of the data. 

3. At least one sample or 1 in 20 samples (whichever is more 

frequent) will be spike duplicated to assess precision of 

the data. The duplicate spike will be a replicate of 

Item 2 above. 

4. Samples will be within the concentration range of the 

standards. 

5. After an initial five-point calibration has been 

established, a mid-point calibration verification 

standard should be analyzed at the beginning of a run and 

after every 10 samples. The calibration verification 

standard must be within ±15% difference of the initial 

response calibration. 
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6. At least one reagent water blank must be analyzed each 

day to demonstrate that interferences and/or 

contamination are not present. If a problem exists, 

corrective actioiT;;̂  will be taken before samples are 

analyzed. n fj 

7. A QC check sample prepared independently from the 

calibration standards will be analyzed at least every 20 

samples. ^^.^IL^VJOV-

Metals by ICP 

1. At least one matrix spike or 1 in 20 samples (whichever 

is more frequent) will be spiked prior to digestion. The 

spike recovery must be within ±25% of the spiking value. 

If not, the data must be flagged with a corrective action 

report. 

2. At least one sample or l in 20 samples (whichever is more 

frequent) will be spike duplicated prior to digestion to 

assess precision of the data. The duplicate spike will 

be a replicate of item 1 above. 

3. A continuing calibration verification standard (CCV) will 

be analyzed at the beginning, every 10 samples, and at 

the end of the run. The response must be within 10 

percent of the initial response; if not, recalibration of 

the instrument is required and those samples prior to the 

out-of-control CCV must be reanalyzed. 

4. A continuing calibration blank (CCB) will be analyzed at 

the beginning, every 10 samples, and at the end of the 

run. The response must be ±CRDL; if not, recalibration 

is required and those samples prior to the out-of-control 

CCB must be reanalyzed. 
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5. An interference check solution must be analyzed at the 

beginning and at the end of the run (or at least every 8 

hours); refer to EPA Methods for acceptable limits which 

are ±2 0%. 

Metals by Graphite Furnace AA 

1. At least one matrix spike or 1 in 20 samples (whichever 

is more frequent) will be spiked prior to digestion. The 

spike recovery must be within ±25% of the spiking value. 

If the recovery is out of range, the data will be 

flagged. 

2. A post-digestion spike (analytical spike) must be 

performed on every sample with a recovery of ±15% of the 

original sample concentration. Analytical spikes are 

considered as a sample. 

3. At least one sample or 1 in 20 samples (whichever is more 

frequent) will be spike duplicated prior to digestion to 

assess precision of the data. The duplicate spike will 

be a replicate of item 1 above. 

4. An initial calibration verification (ICV) will be 

analyzed immediately after the initial calibration, after 

every 10 samples (CCV) and at the end of the run. The 

response must be within ±10% of the true value; if not, 

recalibration is required and any samples run prior to 

the out-of-control CCV must be reanalyzed. ICV/CCV 

standard solutions must be supplied by an EPA-approved 

second source. 

5. A continuing calibration blank (CCB) will be analyzed at 

the beginning, every 10 samples, and at the end of the 

run. The response must be less than the CRDL; if not, 
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recalibration is required and those samples assayed prior 

to the out-of-control CCB must be reanalyzed. 

6. At least one reagent blank must be prepared and analyzed 

with each digestion lot or every 20 samples received, 

whichever is more frequent. 

TDS 

1. The balance must be checked daily. The value must be 

within 0.1 percent of the expected value. 

2. At least one sample or 1 in 20 samples (whichever is more 

frequent) will be duplicated to assess precision of the 

data. 

3. At least one reagent blank or 1 in 20 samples (whichever 

is more frequent) must be analyzed to demonstrate that 

interference and/or contaminants are not present. 

Cyanide 

1. A calibration curve will be analyzed for each batch. The 

correlation coefficient must be >0.995. 

2. At least one matrix spike or 1 in 20 samples (whichever 

is more frequent) will be spiked prior to digestion. The 

spike recovery must be within ±25% of the spiking value. 

If the recovery is out of range, the data will be 

flagged. 

3. At least one sample or 1 in 20 samples (whichever is more 

frequent) will be spike duplicated prior to digestion to 

assess precision of the data. The duplicate spike will 

be a replicate of item 2 above. 
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At least one reagent blank must be prepared and analyzed 

with each digestion lot or every 20 samples received, 

whichever is more frequent. 

1.10.3 Control Limits 

Control limits for this project are method specific and laboratory 

established. Project wide control limits expressed as precision, 

accuracy, and completeness can be found in Section 1.4. Table l-ii 

presents the control limits for each analytical method including 

frequency, acceptance criteria, and corrective action. 

1.11 PERFORMANCE AND SYSTEM AUDITS 

Law views quality assurance as the means by which the effectiveness 

and quality of its various participating departments are gauged as 

they carry on day-to-day operations under the QA/QC program. The 

major goals associated with the QA/QC program are listed below: 

QA reviews should help ensure compliance with mandated QC 

procedures; 

QA reviews provide a structured means of communicating 

problems between the technical and administrative 

portions of the company; 

QA procedures are designed to ensure operating regularity 

between the various branches of Law; and 

QA audits provide a mechanism by which our QC procedures 

are constantly being reviewed and updated in an orderly 

fashion. 
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TABLE 1-11 

SUMMARY OF INTERNAL QUALITY CONTROL PROCEDURES AND QC ACCEPTANCE CRITERIA 
Scot t Air Force Base, lllinote 

ANALYTICAL 
METHOD la.bl 

QUALITY CONTROL CHECK 
PARAMETER FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION 

EPA 120.1 Specif ic Conductance 

H 
O 
H 

INSTRUMENT QC: 

Calibration 

Calibration Stabil i ty 

SAMPLE QC: 

Duplicate 

Rinsate 

Prior to trip 

A t beginning and and of day 

1 per day 

1 per day 

± 25 umhos/cm 

± 25 umhos/cm 

± 50 units 

•^ detection limit 

1 . Check system as per 
manufacturer 's inst ruct ions. 
2 . Check standard. 
3 . Replace instrument. 

1 . Check standard. 
2 . Check system as per 
manufacturer 's instruct ions. 
3 . Replace instrument. 

1 . Analyze 3rd aliquot of sample. 
2 . Flag Data. 

Flag Data. 
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TABLE 1-11 

SUMMARY OF INTERNAL QUALITY CONTROL PROCEDURES AND QC ACCEPTANCE CRITERIA 
Scott Air Force Base. Illinois 

ANALYTICAL 
METHOD (a,b) 

QUALITY CONTROL CHECK 
PARAMETER FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION 

EPA 160.1 pH INSTRUMENT QC: 

Calibration 

Calibration Stabil i ty 

SAMPLE QC: 

Duplicate 

Rinsate 

1 per day at two levels 

1 per hour at t w o levels 

1 per day 

1 per day 

± 0.1 units 

± 0.2 units 

± 0.5 units 

£ detection limit 

1 . Check sys tem as per 
manufacturer 's instruct ions. 
2 . Check standard. 
3. Replace inst rument . 

1 . Check standard. 
2 . Check sys tem. 
3. Recalibrate. 

1 . Analyze 3rd aliquot of sample 
2 . Flag data. 

Flag data. 

O 
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TABLE 1-11 

SUMMARY OF INTERNAL QUALITY CONTROL PROCEDURES AND QC ACCEPTANCE CRITERIA 
Scott Air Force Base, lltinon 

ANALYTICAL 
METHOD (a,b| 

QUALITY CONTROL CHECK 
PARAMETER FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION 

EPA 170.1 Temperature INSTRUMENT QC: 

Calibration 

SAMPLE QC: 

Duplicate 

Prior to trip 

1 per day 

± 2 "C 

± 2 "C 

1. Check against precision 
thermometer certified by NIST. 
2. Replace instrument. 

1. Analyze 3rd aliquot of sample. 
2. Flag Data. 

, o 
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TABLE 1-11 

S U M M A R Y OF INTERNAL QUALITY CONTROL PROCEDURES AND QC ACCEPTANCE CRITERIA 
Scott Air Force Base, i l l i i ton 

ANALYTICAL 
METHOD (a,b) 

QUALITY CONTROL CHECK 
PARAMETER FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION 

EPA 160 .1 Total Dissolved Solids FIELD QC: 

Duplicate 

O 

Rinsate |c| 

LABORATORY QC: 

Calibration of the instrument 

Method Blank 

Duplicates 

1 for every 10 field samples 
collected 

1 for every 10 field samples 
collected 

Calibration is performed using 
' S " class weights . The reading 
of the balance is adjusted to 
match that of the weight . 

1 per batch of 20 samples 

1 per batch of 20 samples 

% RPD 5 3 5 % 

Less than reported 
detect ion limits 

All measures must be 
accurate. 

Less than reported 
detection limits 

RPD <; 2 0 % 

Review lab QC data to determine 
if they are in contro l . If not, 
qualify data. Use data to evaluate 
proper col lect ion procedures were 
fo l lowed. If not, determine 
further correct ive act ion. 

Qualify data. 

Check balance maintenance, 
qualify data. 

Reanalyze all samples greater than 
MDL but less than l O x blank 
concentrat ion. 

Qualify data. 
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TABLE 1-11 

SUMMARY OF INTERNAL QUALITY CONTROL PROCEDURES AND QC ACCEPTANCE CRITERIA 
Scott Air Force Base, Illinois 

ANALYTICAL 
METHOD (a,b) 

QUALITY CONTROL CHECK 
PARAMETER FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION 

SW846 7060 
7421 
7471 
7740 
7841 

Total Arsenic 
Total Lead 
Total Mercury 
Total Selenium 
Total Thallium 

FIELD QC: 

Duplicate 

H 
O 

Rinsate (c) 

LABORATORY QC: 

ICV/CCV 

ICB/CCB 

Prep Blank 

MS/MSD 

1 for every 10 field samples 
collected 

1 for every 10 field samples 
collected 

ICV - prior to analysis 
CCV - after every 10 samples 
and end of analytical batch 

ICB - after initial calibration 
verif ication 
CCB - after every 10 samples 
and end of analytical batch 

1 per batch of samples, 
min imum of 1 per 20 samples 

1 per batch of samples, 
min imum of 1 per 20 samples 

Above lOx detection l imit, 
% RPD must be less than 
current control l imits: 
Aqueous samples - RPD < 
2 0 % 
Non-aqueous samples -
RPD < 3 5 % 

Less than reported 
detect ion l imits 

5 pt . calibration; Measured 
value within 1 0 % of true 
value ( 2 0 % for Hg) 

Absolute value < MDL 

Absolute value < MDL 

See Table 1 -1 6 for current 
control l imits. 

Review lab QC data to determine 
if they are in contro l . If not in 
control , f lag data. Use data to 
evaluate whether proper 
collection procedures were 
fo l lowed. If not, determine 
further correct ive act ion. 

Qualify data. 

Terminate analysis, solve 
problem, recalibrate and reanalyze 
samples analyzed since last good 
CCV. 

Terminate analysis, solve 
problem, recalibrate and reanalyze 
samples analyzed since last good 
CCB. 

Redigest and reanalyze all 
samples less than 10X the MDL. 

Perform post digest spike and 
qualify all associated data. 
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TABLE 1-11 

SUMMARY OF INTERNAL QUALITY CONTROL PROCEDURES AND QC ACCEPTANCE CRITERIA 
Scott Air Force Base, Illinois 

ANALYTICAL 
METHOD (a,b) 

QUALITY CONTROL CHECK 
PARAMETER FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION 

6 0 1 0 SW846 
Inductively 
Coupled Argon Plasma 
(ICAP) 

Total Metals FIELD QC: 

Duplicate 

Rinsate (c) 

O 

LABORATORY QC: 

Initial (ICV) and Continuing 
(CCV) Calibration Verif ication 

Initial (ICB) and Continuing 
(CCB) Calibration Blank 

Prep Blank 

MS/MSD 

Laboratory Control Sample 
(LCS) 

Interference Check 

1 for every 10 field samples 
collected 

1 for every 10 field samples 
collected 

ICV - prior to sample analysis 
CCV - after every 10 samples 
and end of analytical batch 

ICB - after initial calibration 
verif ication 
CCB - after every 10 samples 
and end of analytical batch 

1 per batch of samples, 
min imum 1 per 20 samples 

1 per batch of samples, 
min imum 1 per 20 samples 

1 per batch of samples, 
min imum 1 per 20 samples 

Beginning and end of run or per 
8 hour shift 

No more than 4 target 
compounds, each wi th a 
concentration exceeding 3 
times the method detection 
limit can be present. 

Above lOx detection l imit, 
% RPD must be less than 
current control l imits: 
Aqueous samples - RPD < 
3 0 % 
Non-aqueous samples -
RPD < 4 0 % 

4 pt . calibration; Measured 
value wi th in 1 0 % of true 
value 

Absolute value £ Method 
Detection Limit (MDL) 

Absolute value £ Method 
Detection Limit (MDL) 

See Table 1-16 for current 
control l imits. 

80 - 1 2 0 % recovery: 
waters 
75 - 1 2 5 % recovery: 
sol/sed. 

8 0 - 1 2 0 % recovery 

Review lab QC data to determine 
if they are in contro l . If not in 
control , f lag data. Use data to 
evaluate whether proper 
collection procedures were 
fo l lowed. If not, determine 
further correct ive act ion. 

Qualify data. 

Terminate analysis, solve 
problem, recalibrate and reanalyze 
samples analyzed since last good 
CCV. 

Terminate analysis, solve 
problem, recalibrate and reanalyze 
samples analyzed since last good 
CCB. 

Redigest and reanalyze all 
samples greater than the MDL but 
less than l O x the blank 
concentrat ion. 

Perform a post-digest ion spike 
and qualify data appropriately. 

Rerun. If stil l out of control , solve 
problem and reanalyze batch. 

Terminate analysis, solve 
problem, recalibrate and reanalyze 
samples analyzed since last good 
ICS. 
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TABLE 1-11 

SUMMARY OF INTERNAL QUALITY CONTROL PROCEDURES AND QC ACCEPTANCE CRITERIA 
Scot t Air Force Base, Illinois 

ANALYTICAL 
METHOD (a,b) 

QUALITY CONTROL CHECK 
PARAMETER FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION 

S W 8 4 6 9 0 1 0 Cyanide FIELD QC: 

Duplicate 

O 

Rinsate (c) 

LABORATORY QC: 

ICV/CCV 

ICB/CCB 

Prep Blank 

MS/MSD 

LCS 

1 for every 10 field samples 

1 for every 10 field samples 

rsis 
les 

ICV - prior to sample analys 
CCV - after every 10 sampli 
and end of analytical batch 

ICB - after initial calibration 
verif ication 
CCB - after every 10 samples 
and end of analytical batch 

1 per batch of samples, 
min imum 1 per 20 samples 

1 per batch of samples, 
min imum 1 per 20 samples 

1 per batch of samples, 
min imum 1 per 20 samples 

Above lOx detection l imit, 
% RPD must be less than 
current control l imits: 
Aqueous samples - RPD < 
2 0 % 
Non-aqueous samples -
RPD < 3 5 % 

Less than reported 
detection limits 

4 pt. calibration; Measured 
value wi th in 1 5 % of true 
value 

Absolute value £ MDL 

Absolute value s MDL 

See Table 1-16 for current 
control l imits. 

8 0 - 1 2 0 % recovery: 
waters 

7 5 - 1 2 5 % recovery: 
soil/sed. 

Review lab QC data to determine 
if they are in cont ro l . If not In 
control , f lag data. Use data to 
evaluate whether proper 
col lection procedures were 
fo l lowed. If not, determine 
further correct ive ac t ion. 

Qualify data. 

Terminate analysis, solve 
problem, recalibrate and reanalyze 
samples analyzed since last good 
CCV. 

Terminate analysis, solve 
problem, recalibrate and reanalyze 
samples analyzed since last good 
CCB. 

Redigest and reanalyze all 
samples greater than the MDL but 
less than 10x the blank 
concentrat ion. 

Perform a post-digest ion spike 
and qualify data appropriately. 

Rerun. If still out of control , solve 
problem and reanalyze batch. 
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TABLE 1-11 

SUMMARY OF INTERNAL QUALITY CONTROL PROCEDURES AND QC ACCEPTANCE CRITERIA 
Scott A r Force Base. Illinois 

ANALYTICAL 
METHOD (a,b) 

QUALITY CONTROL CHECK 
PARAMETER FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION 

S W 8 4 6 8 0 8 0 Pesticides/PCBs FIELD QC: 

Duplicate 

O 
00 

Rinsate (c) 

Field Blanks 

LABORATORY QC: 

Initial Calibration 

Continuing Calibration 

Endrin and DDT Breakdown 

Method Blank 

Surrogate Recovery 

MS/MSD 

1 for every 10 field samples 
collected 
5 % (wipe samples) 

1 for every 10 field samples 
collected 

(wipe samples only) 
2 f rom each category 

Prior to analysis and when 
continuing calibration fails 
criteria 

Daily and after every 10 samples 

Daily 

Above lOx detection l imit, 
% RPD must be less than 
current control l imits: 
Aqueous samples - RPD < 
3 0 % 
Non-aqueous samples -
RPD < 3 5 % 

Less than reported 
detection limit 

Less than reported 
detect ion limit 

5 pt . calibration; CCCs 
response factor deviates < 
2 0 % f rom average 

CCCs response factor 
deviates < 1 5 % from 
average of initial calibration 

Must not exceed 2 0 % 

1 for every 20 samples, or every Less than reporting 
day detection limit 

Every sample 

1 for every 20 samples 

See Table 1-16 for current 
control l imits 

See Table 1-16 for current 
control l imits 

Review lab QC data to determine 
if they are in contro l . If not in 
control , f lag data. Use data to 
evaluate whether proper 
collection procedures were 
fo l lowed. If not, determine 
further corrective act ion. 

Qualify data. 

Qualify data. 

Recalibrate instrument. 

Rerun continuing cal ibrat ion. If 
still out of control , recalibrate 
instrument. 

Reanalyze breakdown standard. 
If still out of control , clean 
injection port, change septae, 
replace f irst f ew inches of packing 
in co lumn. 

Reanalyze blank. If second blank 
exceeds criteria, clean analytical 
system. Qualify the data. 

Rerun sample. If still out of 
control , re-extract, reanalyze, 
qualify data. 

Rerun sample. If still out of 
control , qualify data. 
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TABLE 1-11 

SUMMARY OF INTERNAL QUALITY CONTROL PROCEDURES AND QC ACCEPTANCE CRITERIA 
Scot t Air Force Base, Illinois 

ANALYTICAL 
METHOD (a,b) 

QUALITY CONTROL CHECK 
PARAMETER FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION 

SW846 8 2 4 0 Volatile Organic 
Compounds 

FIELD QC: 

Trip Blank 

Ambient Blank 

Duplicate 

O 
VO 

Rinsate (c) 

LABORATORY QC: 

Sensit ivi ty Check w i th BFB 

Mass Calibration 

Initial Calibration 

Continuing Calibration 

1 for each batch of samples 
shipped to laboratory 

Collected when samples are 
collected downwind of possible 
volatile sources. 

1 for every 10 field samples 
collected 

1 for every 10 field samples 
collected 

Every 12 hours of operation 

Every 12 hours of operation 

Prior to analysis and when 
continuing calibration fails 
criteria 

Every 12 hours of operation 

No more than 4 target 
compounds, each wi th a 
concentrat ion exceeding 3 
times the method detection 
limit can be present. 

No more than 4 target 
compounds, each wi th a 
concentrat ion exceeding 3 
t imes the method detection 
limit can be present. 

Above lOx detection l imit, 
% RPD must be less than 
current control l imits: 
Aqueous samples - RPD < 
3 0 % 
Non-aqueous samples -
RPD < 4 0 % 

Less than reported 
detect ion limits 

ion abundance criteria; see 
method 

See Method SW846 

5 pt. calibration; SPCCs 
exceed 0 .300 ; CCCs 
response factor deviates < 
3 0 % from average 

SPCCs exceed 0 .300 w i th 
the exception of 
bromoform which must 
exceed 0 .250 ; CCCs 
response factor deviates < 
2 5 % from average of Initial 
calibration 

Review lab QC data to determine 
if there is a laboratory problem. If 
not, and same compounds are 
found in field samples at similar 
concentrat ions, resample entire 
batch. 

Review lab QC data to determine 
if there is a laboratory problem. If 
not, and same compounds are 
found in field samples at similar 
concentrat ions, resample entire 
batch. 

Review lab OC data to determine 
if they are in contro l . If not in 
control , f lag data. Use data to 
evaluate whether proper 
col lection procedures were 
fo l lowed. If not, determine 
further correct ive act ion. 

Qualify data. 

Tune instrument; repeat. 

Tune instrument; repeat. 

Recalibrate instrument. 

Rerun continuing cal ibration. If 
still out of control , recalibrate 
instrument. 
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TABLE 1-11 

SUMMARY OF INTERNAL QUALITY CONTROL PROCEDURES AND QC ACCEPTANCE CRITERIA 
Scott Air Force Base, Illinois 

ANALYTICAL 
METHOD (a,b) 

QUALITY CONTROL CHECK 
PARAMETER FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION 

SW846 8240 Method Blank 1 for every 20 samples, or every 
day 

Less than reporting 
detection limit 

Surrogate Recovery 

MS/MSD 

Every sample 

1 for every 20 samples 

See Table 1-16 for current 
control limits 

See Teble 1-16 for current 
control limits 

Reanalyze blank. If contamination 
still exists, qualify results <10 
times that found in the blank (for 
blanks contaminated with 
common laboratory chemicals) 
and qualify all results < 5 times 
that found in the blank (for blanks 
contaminated with compounds 
not commonly found in the 
laboratory) 

Reanalyze sample; flag data. 

Reanalyze samples. If still out of 
control, qualify the data. 
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TABLE 1-11 

SUMMARY OF INTERNAL QUALITY CONTROL PROCEDURES AND QC ACCEPTANCE CRITERIA 
Scot t Air Force Base, Illinois 

ANALYTICAL 
METHOD (a,b» 

QUALITY CONTROL CHECK 
PARAMETER FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION 

SW846 8 2 7 0 
GO/MS 

Base/Neutral/ 
Ac id Extractable 
Organics 

FIELD QC: 

Duplicate 1 for every 10 field samples 
collected 

Rinsate (c) 1 for every 10 field samples 
collected 

LABORATORY QC: 

Sensit ivi ty Check w i t h DFTPP Every 12 hours of operation 

Mass Calibration 

Initial Calibration 

Continuing Calibration 

Method Blank 

Every 12 hours of operation 

Before analysis and when 
continuing calibration fails 
criteria 

Every 12 hours of operation 

1 for every 20 samples 

Surrogate Recovery 

MS/MSD 

Every sample 

1 for every 20 samples 

Above lOx detection l imit, 
% RPD must be less than 
current control l imits: 
Aqueous samples - RPD < 
2 0 % 
Non-aqueous samples -
RPD < 3 5 % 

Less than reporting limit 

Ion abundance criteria; see 
method 

See Method S W 8 4 6 

5 pt . calibration; SPCCs 
exceed 0 .050 ; CCCs 
response factor deviates < 
3 0 % from average 

SPCCs exceed 0 .050 ; 
CCCs response factor 
deviates < 2 5 % from 
average of initial calibration 

Less than reporting detect 
l imit 

See Table 1 -1 6 for current 
control limits 

See Table 1-16 for current 
control l imits 

Review lab QC data to determine 
if they are in cont ro l . If not in 
control , f lag data. Use data to 
evaluate whether proper 
collection procedures were 
fo l lowed. If not, determine 
further correct ive act ion. 

Qualify data. 

Tune instrument; repeat. 

Tune instrument; repeat. 

Recalibrate instrument. 

Rerun cont inuing cal ibration; if 
still out of contro l , recelibrata 
instrument. 

Reanalyze blank, then re-extract, 
qualify all results < 10 t imes 
that found in blank (for blanks 
contaminated w i t h common 
laboratory chemicals) and qualify 
all results < 5 t imes that found in 
blank (for blanks contaminated 
w i t h compounds not commonly 
found In the laboratory) 

Rerun sample. If still out of 
control, re-extract, reanalyze, 
qualify data. 

Rerun sample. If still out of 
control, qualify data. 
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TABLE 1-11 

SUMMARY OF INTERNAL QUALITY CONTROL PROCEDURES AND QC ACCEPTANCE CRITERIA 
Scott Air Force Base, Illinois 

ANALYTICAL 
METHOD (a,b) 

QUALITY CONTROL CHECK 
PARAMETER FREQUENCY ACCEPTANCE CRITERIA CORRECTIVE ACTION 

SW846 8330 Explosives FIELD QC: 

Duplicate 

to 

Rinsate (c) 

LABORATORY QC: 

Initial Calibration 

Continuing Calibration 

Method Blank 

MS/MSD 

1 for every 10 field samples 
collected 

1 for every 10 field samples 
collected 

Before analysis and when 
continuing calibration fails 
criteria 

Beginning of day, midpoint of 
sample run, end of day 

1 for every 20 samples 

1 for every 20 samples 

Above lOx detection limit, 
% RPD must be less than 
current control limits 

Less than reporting limit 

5 pt. calibration, each pt. 
in triplicate 

Peak heights deviate 
< 2 0 % from initial 
calibration 

Less than reporting detect 
limit 

See Table 1-16 for current 
control limits 

Review lab QC data to determine 
if they are in control. If not in 
control, flag data. Use data to 
evaluate whether proper 
collection procedures were 
followed. If not, determine 
further corrective action. 

Qualify data. 

Recalibrate instrument. 

Rerun continuing calibration; if 
still out of control, recalibrate 
instrument. 

Reanalyze blank, then re-extract, 
qualify all associated data. 

Rerun sample. If still out of 
control, qualify data. 
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1.11.1 Systems Audits 

Systems audits are qualitative evaluations of all components of 

field and laboratory QC measurement systems. A systems audit will 

be performed periodically and will consist of inspecting the 

following procedures: 

Sampling 

Sample custody 

Sample storage and preservation 

Sample preparation 

Analytical methodology 

Data management 

Preventative maintenance 

Personnel qualifications 

Law has participated in systems audits from federal and state 

agencies, including on-site inspection by Department of 

Environmental Regulation (DER) and AFCEE. Law will submit to on-

site external systems audits by DER and AFCEE. 

1.11,2 Performance Audits 

A performance audit is a quantitative evaluation of a measurement 

system. Law participates in the following performance evaluation 

programs: 

EPA, Environmental Monitoring Support Laboratory 

Cincinnati 

Florida Department of Environmental Regulation (DER) 

EPA Inorganic and Organic CLP 

U.S. Army Corps of Engineers, Missouri River Division 

Florida Department of Health and Rehabilitative Services 

(FDHRS) 
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TABLE 1-12 

ROUTINE MAINTENANCE SCHEDULE FOR GC 
Scott Air Force Base, IL 

Maintenance Frequency 

1. Check carrier gas supply 

2. Check head pressure 

3. Change septums 

4. Change carrier gas filters 

5. Check baseline and detector response 
at highest sensitivity 

6. Air dust electronics and main frame 

Daily 

Daily 

As needed 

As needed 

Quarterly 

Annually 

2597-0114.15 
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TABLE 1-13 

ROUTINE MAINTENANCE SCHEDULE FOR GC/MS 
Scott Air Force Base, IL 

Maintenance Frequency 

Svstem Diagnostics 

a. 
b. 
c. 
d. 
e. 
f. 
g-

Scan box I/O test 
Scan box DMA test 
MS I/O test 
Filament test 
RF power test 
Electromultiplier test 
Background signal noise test 

Vacuum/Carrier Flow Check 

a. 
b. 
c. 
d. 

Column headpressure check 
Vacuum check 
Replace septum 
Leak check and tighten fittings 

Instrument Tune Check 

a. 
b. 

BFB/DFTPP tune check 
PFTBA tuning 

Calibration Check 

Daily 
Daily 
Daily 
Daily 
Daily 
Daily 
Daily 

Daily 
Daily 
As needed 
As needed 

Daily 
As needed 

4. 

a. VOA standards check Daily 
b. BNA standards check Daily 

Replace inlet liner As needed 

5. Clean source As needed 

6. Clean quadrupole rods As needed 

7. Replace column As needed 
(or remove front end) 

2597-0114.15 
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TABLE 1-14 

ROUTINE MAINTENANCE SCHEDULE FOR ICP 
Scott Air Force Base, IL 

MAINTENANCE FREQUENCY 

1. Check Argon pressure at tank and at nebulizer. 

2. Inspect cooling water supply. 

3. Inspect vacuum pump. 

a. Oil level 

b. Vacuum monochromator gauge 

4. Inspect peristaltic pump windings and capillary tubing. 

5. Check ICP ignition sequence. 

a. Argon to torch 
b. Preignition discharge 
c. Ignition 

6. Disassemble and clean ICP nebulizer, spray chamber and torch 
assembly. 

7. Check peak resolution and monochromator stability using 
profile routines and internal Hg lamp. 

8. Change pump windings and all capillary tubing to nebulizer. 

9. Change vacuum pump oil. 

Daily 

Daily 

Daily 

Daily 

Daily 

Weekly 

Weekly 

Monthly 

Monthly 
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TABLE 1-15 

ROUTINE MAINTENANCE SCHEDULE FOR AA SPECTROPHOTOMETER 
Scott Air Force Base, IL 

Maintenance 

1. Contact cylinders, tube, and platform should be cleaned and checked each day before running 
samples. Use cotton swab and methanol for cleaning. 

2. Contact cylinders should be checked for cracks and pitting. Tubes should be checked for 
pitting, peeling pryolitic coating and burn marks around sample port hole. Any of the above 
indicate a worn tube or cylinder. 

3. Furnace/spectrometer windows should be checked and cleaned daily. 

4. Check coolant level in recirculator and temperature setting daily. 

5. Spectroscopy lab should be wet mopped, counters dusted, and exterior of instruments cleaned 
on a weekly basis to ensure a dust-free environment. 

6. Consult instrument operations manual for further maintenance instructions. 

7. All maintenance is to be recorded in the Maintenance Log Book. 

8. Argon gas pressure to furnace should be 60 psi. Check regulator to ensure proper pressure. 
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TABLE 1-15a 

ROUTINE MAINTENANCE SCHEDULE FOR HPLC 
Scott Air Force Base, IL 

1. Keep solvent reservoirs filled above the level of the intake frit at all times to avoid 
drawing air into the solvent delivery system. 

2. Purge solvents with zero grade helium while in the reservoir before use. 

3. Keep a blanket of helium over the solvents during use. 

4. Regenerate or replace columns when contamination due to retained materials or 
degradation of the chromatograph approaches an unacceptable level. Signs of 
contamination include poorly shaped peaks, poor resolution and grossly tailing peaks, an 
elevated baseline toward the end of the solvent gradient and/or unsatisfactory quality 
assurance results. 

First, flush or change the guard column. If this does not improve chromatographic 
quality, the analytical column may be at fault. 

If the analytical column shows signs of contamination, regenerate it with a series of 
solvent wastes. Flush or backflush the column overnight with warm (40-50°C) 
acetonitrile. Recommended overnight fiow rates for narrow bore columns are 0.2 
mL/min and for wide bore 1.0 mL/min. 

Severe shoulders and/or peak splitting may indicate a column defect. Temporarily 
turning the column around backwards, in addition to flushing and/or backflushing, may 
relieve the symptoms. Replace the column if needed. 

Perform the diode array detector (DAD) test regularly. If the lamp count is less than 
3000 counts, a new lamp should be considered soon. Replacement is not required as 
long as the lamp continues to ignite and the signal to noise ratio is acceptable for the 
analysis in use. If the wavelength switch deviates by 3 or more from the theoretical 
value, adjust the switch (located under the instrument cover to the right of the DAD) 
until the two agree. 

2597-0114.15 1 - 1 1 9 



TABLE 1-15b 

ROUTINE MAINTENANCE SCHEDULE FOR IR SPECTROPHOTOMETER 
Scott Air Force Base, IL 

MAINTENANCE FREQUENCY 

1. Check air filter. Depends on use 

2. Remove cuvette from sample compartment. Daily 

3. Keep instrument clean from spills. Daily 

2597-0114.15 1 - 1 2 0 



accepted reference or true value. To determine the accuracy of an 

analytical method, a sample spiking program will be conducted. The 

results of sample spiking will be used to calculate the quality 

control parameter for accuracy evaluation, the Percent Recovery 

(%R) . The Percent Recovery is defined as 100 times the observed 

concentration, minus the sample concentration, divided by the true 

concentration of the spike with that result being multiplied by one 

hundred. 

y - T 
%R = — x 100 

K 

where X = Analytical result from the spiked sample 

T = Analytical result from the unspiked 

aliquot 

K = Known value of the spike 

%R = Percent Recovery 

To determine accuracy, surrogate, spikes, and internal standards 1 

will be analyzed. The control limits will be based on a population 

of 20% recovery values. The control limits are calculated by 

determining the mean % recovery 3 times the standard deviation for 

the upper limit and zero as the lower. 

Precision - Precision is the measure of mutual agreement among 

individual measurements of the same property, usually under 

prescribed similar conditions. Precision is best expressed in 

terms of standard deviation or Relative Percent Difference (RPD) 

Precision is inferred through the use of duplicate ̂ samples. RPD 

for each component is calculated using the following equation: 

RPD = -—^ P-;- X 100 
(A + B)/2 
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where: A = Replicate Value 1 

B = Replicate Value 2 

RPD = Relative Percent Difference 

The calculated Percent Recovery and RPD will be summarized. The 

RPD data will be used to evaluate the long term precision of the 

analytical method. 

To determine precision, duplicates and spiked duplicates will be 

analyzed. The control limits will be based on a population of 20 

RPD values. The control limits are calculated by determining the 

mean RPD 3 times the standard deviation for the upper limit and 

zero as the lower. 

Completeness - Completeness is a measure of the amount of valid 

data obtained from a measurement system compared to the amount that 

was expected to be obtained under correct or normal conditions. 

The result is expressed as a percentage. 

Percent completeness = Number of valid measurements ^ ̂ ^^ 
Total number of measurements 

The percent completeness for this project is 90%. 

1.13.2 Control Limits 

Control limits for analytical methods are presented in Table 1-16. 

Control limits are developed by the laboratory based on historical 

data. If historical data are not complete then control limits are 

set based on those established by the method. 
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TABLE 1-16 
CONTROL LIMITS FOR MATRIX SPIKES, MATRIX SPIKE DUPLICATES, AND SURROGATE SPIKES 

SCOTT AFB. ILLINOIS 

to 

ANALYTICAL 
METHOD 

SW846 6010 

SW846 7060 
SW846 7421 
SW846 7740 
SW846 7841 
SW846 7470/ 

7471 
SW846 8270 

SPIKING 
COMPOUND 

MATRIX SPIKE COMPOUND: 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Arsenic 
Lead 
Selenium 
Thallium 
Mercury 

MATRIX SPIKE COMPOUND (acids): 
Benzoic acid 
4-Ch loro-3-methy lpheno l 
2-Chlorophenol 

SPIKE CONCENTRATION" 

WATER 
Oig/L) 

2000 
500 
2000 
2000 

50 
50 
* 

200 
500 
250 
1000 
500 

* 
500 
500 
500 

* 
2000 
50 
* 

2000 
500 
500 
40 
20 
10 
50 
1 

50 
50 
50 

SOIL/SEDIMENTS 
(mg/kg) 

Low 

* 
50 
200 
200 

5 
5 
* 

20 
50 
25 
* 

50 
* 

50 
50 
50 
* 

200 
5 
* 

200 
50 
50 
4 
2 
1 
5 

0.1 

1.65 
1.65 
1.65 

Medium 

- -
— 
— 
— 
- -

• — 

— 
- -
- -
— 
- -
— 
- -
- -
- -
— 
— 
— 
- -
— 
— 
— 
— 
— 
— 
— 
— 
— 

50 
50 
50 

CONTROL LIMITS 

PERCENT RECOVERY (%) 
WATER 

77-123 
78-121 
78-122 
75-124 
76-124 
80-122 
7 5 - 1 2 5 * * 
76-121 
75-123 
76-124 
81-121 
77-122 
75-125 ** 
78-125 
75-123 
75-123 
7 5 - 1 2 5 * * 
76-124 
75-123 
75-125 ** 
75-123 
77-125 
78-125 
75-118 
75-123 
79-125 
7 5 - 1 2 5 * * 
78-123 

D-500 
25-144 
23-128 

SOIL/SEDIMENTS 

7 5 - 1 2 5 * * 
78-117 
75-123 
85-121 
80-116 
87-123 
7 5 - 1 2 5 * * 
82-124 
88-124 
89-125 
7 5 - 1 2 5 * * 
86-125 
7 5 - 1 2 5 * * 
88-124 
7 5 - 1 2 5 * * 
85-125 
75-125 ** 
76-124 
80-125 
75-125 ** 
76-121 
81-123 
80-122 
7 5 - 1 2 5 * * 
7 5 - 1 2 5 * * 
7 5 - 1 2 5 * * 
7 5 - 1 2 5 * * 
79-123 

• f - f t ' 

D-500 
D-175 
8-149 

RELATIVE PERCENT 
DIFFERENCE (%) 

WATER 

20 
15 
17 
20 
16 
18 
20 
15 
14 
18 
20 
17 
20 
17 
16 
18 
20 
17 
17 
20 
17 
18 
16 
18 
16 
18 
20 
19 

40 
40 
40 

SOIL/SEDIMENTS 

20 
18 
19 
20 
20 
20 
20 
18 
17 
20 
20 
18 
20 
20 
20 
19 
20 
20 
18 
20 
20 
19 
20 
20 
20 
20 
20 
18 

40 
40 
40 
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TABLE 1-16 
CONTROL LIMITS FOR MATRIX SPIKES, MATRIX SPIKE DUPLICATES. AND SURROGATE SPIKES 

SCOTT AFB. ILLINOIS 

ANALYTICAL 
METHOD 

SW846 8270 

SPIKING 
COMPOUND 

2,4-Dichlorophenol 
2,4-Dimethylphenol 
4,6-Din i t ro-2-methylphenol 
2,4-Dinitrophenol 
2-Methylphenol 
4-Methylphenol 
2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
MATRIX SPIKE COMPOUND 
(base/neutral): 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(ghi)perylene 
Benzo(a)pyrene 
Benzyl alcohol 
bis(2-Chloroethoxy) methane 
bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 
bis(2-Ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butylbenzylphthalate 
4-Chloroaniline 
2-Chloronaphthalene 
4-Chlorophenyl phenyl ether 
Chrysene 
Dibenzb(a,h)anthracene 

SPIKE CONCENTRATION" 

WATER 
iHQlL) 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

SOIUSEDIMENTS 
(mg/kg) 

Low 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 

1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 

Medium 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

CONTROL LIMITS 

PERCENT RECOVERY (%) 
WATER 

40-124 
38-126 
D-166 
D-190 

22-147 
22-147 
10-181 
D-128 

10-171 
11-83 
D-250 

41-142 

56-135 
40-137 
40-131 
36-133 
31-148 
17-149 
8-187 

18-148 
D-250 

34-163 
19-147 
42-154 
15-149 
55-116 
52-124 
D-250 

63-112 
34-144 
23-153 
6-194 

SOIL/SEDIMENTS 
18-173 
4 -156 
D-224 
D-261 

22-147 
22-147 
D-220 
D-185 
D-225 
D-127 
D-250 
5-175 

26-166 
18-163 
7-156 
9-165 
D-196 
D-181 
D-241 
D-187 
D-250 
6-197 
7-169 
1-196 
D-202 
3-181 

25-151 
D-250 

38-140 
3-181 
D-194 
D-263 

RELATIVE PERCENT 
DIFFERENCE (%) 

WATER 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 

40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 

SOIL/SEDIMENTS 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 

40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
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TABLE 1-16 
CONTROL LIMITS FOR MATRIX SPIKES. MATRIX SPIKE DUPLICATES. AND SURROGATE SPIKES 

SCOTT AFB. ILLINOIS 

ANALYTICAL 
METHOD 

SW846 8270 

SPIKING 
COMPOUND 

Dibenzofuran 
Di - n -butylphthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3' - Dichlorobenzidine 
Diethylphthalate 
Dimethylphthalate 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno[1,2,3-cd]pyrene 
Isophorone 
2 - Methylnaphthalene 
Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
n-Nitrosodiphenylamine 
n - Nitrosodiprop ylamine 
Phenanthrene 
Pyrene 
1,2,4-Trichlorobenzene 
SURROGATE (acids): 
2-Fluorophenol 
Phenol-d6 
2,4,6-Tribromophenol 

SPIKE CONCENTRATION" 

WATER 
(Mg/L) 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

100 
100 
100 

SOIL/SEDIMENTS 
(mg/kg) 

Low 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 

3.3 
3.3 
3.3 

Medium 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

100 
100 
100 

CONTROL LIMITS 

PERCENT RECOVERY (%) 
WATER 
D-250 

16-116 
34-125 

5-160 
21-112 
14-213 

14-97 
D-112 

35-124 
55-143 

3-143 
30-130 
59-119 

6 -144 
24-111 

7 -86 
41-100 

2-140 
26-196 
D-250 

32-123 
D-250 
D-500 
D-500 

42-160 
13-143 

9-171 
55-113 
60-113 
46-140 

25-99 
17-93 

16-118 

SOIL/SEDIMENTS 
D-250 
D-157 

16-145 
D-188 
1-139 
D-279 
D-127 
D-136 
3-165 

15-182 
D-177 
D-176 

31-149 
D-182 
D-139 
D-111 

23-140 
D-190 
1-230 
D-250 
4 -155 
D-250 
D-500 
D-500 
4 -200 
D-180 
D-236 

30-154 
25-143 
25-184 

26-119 
29-113 
19-118 

RELATIVE PERCENT 
DIFFERENCE (%) 

WATER 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 

NA 
NA 
NA 

SOIL/SEDIMENTS 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 

NA 
NA 
NA 
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TABLE 1-16 
CONTROL LIMITS FOR MATRIX SPIKES. MATRIX SPIKE DUPLICATES. AND SURROGATE SPIKES 

SCOTT AFB, ILLINOIS 

ANALYTICAL 
METHOD 

SW846 8270 

SW846 8240 

SPIKING 
COMPOUND 

SURROGATE (base/neutrals): 
Nitrobenzene-ds 
2-Fluorobiphenyl 
Terphenyl-d14 
MATRIX SPIKE COMPOUND: 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone (MEK) 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethyl vinyl ether 
Chloroform 
Chloromethane 
Dibromochloromethane 
1,1 -Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Methylene chloride 
4 -Methy l -2 -pen tanone (MIBK) 
Styrene 
1,1,2,2- Tetrachloroethane 
Tetrachloroethene 
Toluene 

SPIKE CONCENTRATION" 

WATER 
(Mg/L) 

50 
50 
50 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

SOIL/SEDIMENTS 
(mg/kg) 

Low 

1.65 
1.65 
1.65 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

Medium 

50 
50 
50 

6.25 
6.25 
6.25 
6.25 
6.25 
6.25 
6.25 
6.25 
6.25 
6.25 
6.25 
6.25 
6.25 
6.25 
6.25 
6.25 
6.25 
6.25 
6.25 
6.25 
6.25 
6.25 
6.25 
6.25 
6.25 
6.25 
6.25 
6.25 
6.25 

CONTROL LIMITS 

PERCENT RECOVERY (%) 
WATER 

39-104 
46-110 
38-137 

32-199 
46-147 
49-150 
66-163 
28-156 
29-156 
21-184 
78-132 
49-152 
35-177 

9 -244 
56-126 
32-162 
60-143 
68-139 
29-153 
32-192 
81-119 
12-192 
19-194 
19-177 
47-155 
17-191 
8-173 

19-186 
27-178 
49-140 
71-142 
60-144 

SOIL/SEDIMENTS 

27-119 
33-113 
25-135 

D-208 
32-171 
16-198 
30-186 

9 -213 
D-213 
D-222 

34-161 
20-186 
19-208 
D-278 

27-152 
18-201 
30-179 
37-162 
25-192 
7-229 

51-143 
2 -225 
8 -233 
1-206 

24-192 
D-229 
D-192 
D-226 
6-196 

24-179 
38-175 
18-177 

RELATIVE PERCENT 
DIFFERENCE (%) 

WATER 

NA 
NA 
NA 

40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 

. 40 
40 
40 
40 
40 
40 
40 
40 

SOIL/SEDIMENTS 

NA 
NA 
NA 

40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
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TABLE 1-16 
CONTROL LIMITS FOR MATRIX SPIKES. MATRIX SPIKE DUPLICATES. AND SURROGATE SPIKES 

SCOTT AFB. ILLINOIS 

to 
-J 

ANALYTICAL 
METHOD 

SW846 8240 

SW846 8080 

SPIKING 
COMPOUND 

1,1,1 -Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 
SURROGATE: 
1,2-Dbhloroethane-d4 
Toluene-d8 
4-Bromofluorobenzene 
MATRIX SPIKE COMPOUND: 
Aldrin 
BHC, alpha isomer 
BHC, beta isomer 
BHC, delta isomer 
BHC, gamma isomer (Lindane) 
p ,p ' -DDD 
p,p ' -DDE 
p,p ' -DDT 
Dieldrin 
Endosulfan 1 
Endosulfan 11 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
PCB-1016 
PCB-1260 
SURROGATE: 
Dibutylchlorendate 
2,4,5,6-tetrachloro-m-xylene 

SPIKE CONCENTRATION" 

WATER 
(Mg/L) 

50 
50 
50 
50 
50 
150 

50 
50 
50 

0.4 
0.2 
0.4 
0.4 
0.2 
0.8 
0.4 
0.8 
0.4 
0.4 
0.8 
0.8 
0.4 

1 
0.4 
0.4 
4 
10 
10 

1 
1 

SOIL/SEDIMENTS 
(mg/kg) 

Low 
0.05 
0.05 
0.05 
0.05 
0.05 
0.15 

0.05 
0.05 
0.05 

0.013 
0.007 
0.013 
0.013 
0.007 
0.027 
0.013 
0.027 
0.013 
0.013 
0.027 
0.027 
0.013 
0.03 

0.013 
0.013 
0.13 
0.33 
0.33 

0.066 
0.066 

Medium 
6.25 
6.25 
6.25 
6.25 
6.25 
18.75 

6.25 
6.25 
6.25 

0.4 
0.2 
0.4 
0.4 
0.2 
0.8 
0.4 
0.8 
0.4 
0.4 
0.8 
0.8 
0.4 

1 
0.4 
0.4 
4 
10 
10 

1 
1 

CONTROL LIMITS 

PERCENT RECOVERY (%) 
WATER 

56-150 
61-140 
77-139 
26-200 
26-188 
14-181 

77-113 
90-110 
87-114 

45-120 
39-131 
19-143 
24-138 
36-124 
35-139 
36-141 
30-154 
38-142 
56-152 
22-194 
27-141 
32-146 . 
23-158 
38-108 
43-139 
29-169 
54-114 
15-123 

36-137 
65-145 

SOIL/SEDIMENTS 
31-174 
29-171 
37-171 
5-239 
6-215 
7-211 

72-117 
87-116 
75-107 

28-172 
15-171 
D-184 
8 -164 

12-160 
12-172 
17-177 
13-185 
18-178 
23-170 

5-213 
5-185 

18-178 
6 -190 

10-138 
22-169 
D-195 

36-144 
D-161 

D-168 
D-142 

RELATIVE PERCENT 
DIFFERENCE (%) 

WATER 
40 
40 
40 
40 
40 
40 

NA 
NA 
NA 

40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 

NA 
NA 

SOIL/SEDIMENTS 
40 
40 
40 
40 
40 
40 

NA 
NA 
NA 

40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 

NA 
NA 
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TABLE 1-16 
CONTROL LIMITS FOR MATRIX SPIKES. MATRIX SPIKE DUPLICATES, AND SURROGATE SPIKES 

SCOTT AFB. ILLINOIS 

lO 
GO 

ANALYTICAL 
METHOD 
LUFT CAL 

DHS 

SW 846 8330 

SW846 9010/ 
9012 

SPIKING 
COMPOUND 

MATRIX SPIKE COMPOUND: 
Gasoline 
Diesel 
SURROGATE: 
o-Terphenyl 
MATRIX SPIKE COMPOUND: 
HMX 
RDX 
1,3,5-TNB 
1,3-DNB 
Tetryl 
Nitrobenzene 
2,4,6-TNT 
2,4-DNT 
2,6-DNT 
MATRIX SPIKE COMPOUND: 
Cyanide 

SPIKE CONCENTRATION" 

WATER 
(Mg/L) 

5.4 
2.5 

48.8 

NE 
NE 
NE 
NE 
NE 

NE 
NE 
NE 

NE 

SOIL/SEDIMENTS 
(mg/kg) 

Low 

10.8 
124 

12.2 

NE 
NE 
NE 
NE 
NE 

NE 
NE 
NE 

NE 

Medium 

10.8 
2.5 

48.8 

NE 
NE 
NE 
NE 
NE 

NE 
NE 
NE 

NE 

CONTROL LIMITS 

PERCENT RECOVERY (%) 
WATER 

53-125 
60-110 

NE 

50-113 
68-120 
60-110 
63-121 
71-117 
68-109 
60-115 
64-117 
66-119 

78-125 

SOIUSEDIMENTS 

46-126 
54-125 

NE 

42-119 
70-123 
70-118 
60-125 
68-126 
62-117 
74-129 
68-109 
63-124 

76-125 

RELATIVE PERCENT 
DIFFERENCE (%) 

WATER 

40 
40 

NA 

45 
61 
30 
42 
68 
35 
40 
35 
45 

18 

SOIUSEDIMENTS 

40 
40 

NA 

56 
68 
40 
51 
72 
42 
45 
40 
49 

20 

• The spike concentrations for these methods vary according to the expected concentrations of analytes in the sample. 
NA - Not applicable. 
NE - Not established at this time. 
* - No spike required. 
** - Precision and accuracy limits are based on method limits. 
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1.13.3 Data Quality Assessment 

Statistical techniques can be used to evaluate the comparability of 

different sets of existing data and to evaluate the need to obtain 

additional data. The most commonly used statistical approach is 

the interpretation of accuracy and precision information. Another 

statistical approach is the use of geostatistical information which 

characterizes the location of the samples and the size of the site. 

Law will use accuracy and precision information to assess the 

confidence in the reported values and geostatistics of the 

validated data to identify contamination plumes. 

The statistical treatments of data by Law are in accordance with 

current scientific concepts elucidated in standard references. 

Precision is a statistical term which describes the closeness of 

agreement between individual measured values of a given analyte in 

a given matrix at a given concentration of analyte using a 

specified analytical method. Precision is normally expressed in 

statistical terms, such as the standard deviation of the values 

about their mean, or as the coefficient of variation (CV), which is 

the standard deviation of the mean expressed as a percentage of the 

mean. Bias is similarly a statistical parameter which describes 

the deviation, with algebraic sign, of the mean values of many 

determinations of the analyte from its "true" value. This true 

value must either be known independently or determined by another 

independent method which is known to have no bias itself. 

The precision and accuracy of environmental sample analysis are 

greatly dependent on the sample matrix and the level of analyte 

concentration, both of which determine what values of precision and 

accuracy (bias) are acceptable for the use intended. This 

dependence of precision and accuracy descriptors in analyses upon 

matrix and concentration requires the chemists involved to use 

professional judgement as to the range of values acceptable for 

repeat determinations of the same sample. Horwitz, Kamps, and 
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Boyer (1980) have shown this precision vs. concentration 

relationship to hold for a large number of methods, matrices, and 

analytes involved in regulatory programs. 

All data generated within established concentration ranges for a 

particular analyte will be compared to developed Shewhard Control 

Charts, and they must meet pre-established quality control criteria 

for accuracy and precision. If the quality control criteria is not 

met, associated data will be qualified. 

1.13.4 Documentation 

Completeness and comparability of data are insured by adherence to 

a standard data-set protocol and checklist of data required to be 

available on laboratory report sheets for each type of analysis 

conducted. Each parameter data book must contain all data and 

calculations associated with each independent determination. These 

include such things as sample weight(s), dilution factor(s), 

applicable determinative measurements such as titration values, 

spectrometer readings, injection quantities, and standard(s) 

identity and concentrations, as well as all calculations related to 

each final value reported. Each laboratory report sheet will be 

checked and initialed by a second competent scientist other than 

the person who did the analysis to insure completeness of data and 

correctness of all calculations in the report. For the occasional 

project involving very critical samples on which serious action is 

contemplated, the entire set of analyses on the same sample (s) will 

be independently audited by a special project quality assurance 

officer. For example, the analysis of drinking water samples from 

residential wells where compounds were found to exceed the MCL. 

Samples collected at Scott AFB are not considered to be in this 

category. All work sheets, chromatograms, spectra, etc., 

associated with every analysis will be present in the parameter 

data book. These will give instrument operation parameters and 
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details of instrument set-up, such as columns used, mobile and 

stationary phases and concentrations, temperatures, detectors, 

spectrometer type, wavelengths, etc., as applicable for the type 

analysis. All work sheets will bear a unique laboratory number 

identifying that sample, relating the laboratory data sheets to the 

sample. Each sheet will be recorded with dates and times and bear 

the laboratory analyst's initials. 

1.14 CORRECTIVE ACTION 

An effective QC program requires rapid and thorough correction of 

the QC problems. Rapid corrective action (CA) minimizes the 

possibility of questionable data on any project. The need for 

corrective action originates when an inadequacy is found in the 

method of analysis (e.g., inappropriate calibration) or a 

determinate error occurs (e.g., calibration error due to standards 

failure) . Failures of the first kind are precluded by LENL and 

Regulator/Contractee audits which evaluate analytical SOPs. The 

analytical SOPs incorporate mechanisms to detect the existence of 

determinate errors and specify the procedures to correct them. 

Depending on the nature of the CA, it is classified as one of two 

types, immediate and long-term. Immediate corrective actions are 

the correction of procedures or repair of instrumentation that is 

working improperly. Long-term corrective actions are the 

correction of systematic errors, such as the detector on a GC 

becoming dirty and losing sensitivity. Corrective actions 

associated with field activities are presented in the Field 

Sampling Plan. 

1.14.1 Response 

Many times the source of a nonsystematic problem is obvious to the 

analyst and can be corrected immediately. Immediate corrective 
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action routinely made by field technicians or laboratory analysts 

should be documented as normal operating procedures in instrument 

log books or personal notebooks. The Supervisor and analyst should 

compile a list of commonly encountered problems and the appropriate 

routine corrective actions (in addition to manufacturer's 

troubleshooting guides). 

The Operations Manager and QA/QC Coordinator are responsible for 

approving all corrective actions. Table 1-11 lists the corrective 

actions necessary for each analytical method. Corrective actions 

associated with sampling and collection or missed holding times are 

presented in Table 1-17. 

1.14.2 Reestablishment of Control 

Corrective action is not complete until the problem has been 

effectively and permanently solved. Follow-up action to ensure 

that the problem remains corrected is a vitally important step in 

the corrective action procedure. Routine corrective actions, such 

as recalibrating the instrument, are incorporated into the Standard 

Operating Procedures (SOPs). Major corrective actions, such as a 

systems failure, are handled in the following manner: Once a 

problem has been technically defined, the Operations Manager and 

the QA/QC Coordinator discuss the problem and jointly take the 

following steps: 

1.. Determine that specific corrective action is needed to 

eliminate the problem and assign responsibility for 

investigating, implementing, and documenting the 

situation; 

2. Set a time schedule for determining the required action; 

3. Assign responsibility and time schedule to implement the 

desired action; 
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TABLE 1-17 

CORRECTIVE ACTION PROCEDURES(a)(b) 
Scott Air Force Base, IL 

H 

UJ 

SITUATION 

Field contannination (trip and ambient equipment 
blanks - VOC analysis and rinsates - all 
parameters analyzed) 

Field contamination (interfering compounds 
detected in all blanks, except the laboratory 
method blank, and corresponding environmental 
samples) - VOC analysis 

Field contamination (equipment blanks only) 

FIELD OBJECTIVE AFFECTED 

Acquisition of defensible data 

Acquisition of defensible, 
justifiable data 

Acquisition of defensible data 

CORRECTIVE ACTION PROCEDURE 

- Notification of Law Project Manager and QAO by 
laboratory manager 

- Review ASTM Type II reagent water sources and replace 
if necessary; qualify data 

- Document to file for final report 
Note: Resampling may not be necessary if the level of 
contamination found does not exceed any known action 
levels, or interferes with the identification and quantitation 
of any nearby peak of interest 
- Notification of Law Project Manager and QAO by 

laboratory manager 
- Review situation, determine source of contamination and 

eliminate 
- Review level of contamination found and extent of 

affected samples; qualify data 
- Executive decision by Law Project Manager as to course 

of action 
- Document to file for final report 
- Notification of Law Project Manager and QAO by 

leiboratory manager 
- Review decontamination procedures and correct 

deficiencies 
- Document to file for final report 
Note: Resampling may not be necessary if the level of 
contamination found does not exceed any known action 
levels, or interferes with the identification and quantitation 
of any nearby peak of interest 
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TABLE 1-17 

CORRECTIVE ACTION PROCEDURES(a)(b) 
Scott Air Force Base, IL 

SITUATION 

No QC sample to support data from sample batch 
(For example, the lab neglects to prepare and 
analyze a method blank or a matrix spike) 

Duplicate or replicate RPDs outside of control limits 

Expired samples (holding times exceeded) 

FIELD OBJECTIVE AFFECTED 

Acquisition of defensible, 
justifiable data 

Acquisition of defensible, 
justifiable data 

Acquisition of defensible, 
justifiable data 

CORRECTIVE ACTION PROCEDURE 

- Notification of site supervisory personnel by laboratory 
manager 

- Mail appropriate samples if available 
- If samples are not available, the Law Project Manager 

and QAO will be notified 
- Review site affected, impact of samples on site 

characterization, determine corrective action 
- Document to file for final report 
- Notification of Law Project manager and QAO by 

laboratory manager 
- Re-analysis of in-house samples by the laboratory 
- Review site affected and impact of samples on site 

characterization 
- Executive decision by Law Project Manager concerning 

the importance of affected data 
- Document to Project manager and QAO 
- Notification of Law Project Manager and QAO by 

laboratory manager 
- Review of site affected and impact of samples on site 

characterization 
- Executive decision by Law Project Manger concerning 

the importance of the affected data 
- Resample if necessary 
- Document to Law Project Manager and QAO 
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TABLE 1-17 

CORRECTIVE ACTION PROCEDURES(a)(b) 
Scott Air Force Base, IL 

SITUATION 

Temperature of Cooler above 4°C 

FIELD OBJECTIVE AFFECTED 

Acquisition of defensible, 
justifiable data 

CORRECTIVE ACTION PROCEDURE 

- Notification of Law Project Manager and QAO by 
laboratory manager 

- Notification of site supen/isory personnel by Law 
Project Manager 

- Review of site affected and impact of samples on site 
characterization 

- Executive decision by Law Project Manager concerning 
the importance of the affected data 

- Document to Law Project Manager and QAO 

Ul 

(a) Corrective action situations too numerous to list. Table illustrates several examples. 

(b) The AFCEE TPM will be notified if corrective action needs clarification as to whether resampling is required. 
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4. Establish desired effectiveness of the corrective action 

and implement the correction; and 

5. Verify that the corrective action has eliminated the 

problem and document. 

Table 1-11 lists the corrective actions necessary for each 

analytical method. 

1.14.3 Documentation 

To provide a complete record of QC activities all QC problems and 

corrective actions applied must be dociomented. Historical records 

assist laboratory management in identifying long-term corrective 

actions, such as personnel training, replacement of 

instrumentation, improvement of sampling procedures, etc. 

A corrective action requires defined responsibilities for 

scheduling, performing, documenting, and assuring the effectiveness 

of the action. 

f 

A quality assurance corrective action request and routing form 

(Figure 1-10) is used to document all long-term corrective actions 

taken. The form may be initiated by any individual who observes a 

major problem. If more than one problem is involved, each problem 

should be documented on a separate corrective action request form. 

Copies of the form are given to the Supervisor responsible for the 

analysis, the Operations Manager, and the QA/QC Coordinator. 

During the weekly staff meeting, a standing item for discussion is 

QA problems encountered that week. 

A corrective action status form (Figure 1-11) is used to monitor 

the status of all corrective actions. This form is updated weekly 
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FIGURE 1-10 

QA/QC CORRECTIVE ACTION REQUEST FORM 
LENL-PENSACOLA, FL 

CA# Originator DATE. 

PROBLEM: 

SECTION: DISCOVERER: DATE:. 
DATA/DATES IMPACTED: 
DESCRIPTION: 

REQUIRED ACTION: 

DETERMINATION 
ASSIGNED TO: ' DATE: DUE DATE:_ 

IMPLEMENTATION 
ASSIGNED TO: DATE: DUE DATE:. 

ACTION: 

EFFECTIVENESS EVALUATION (S): 

ASSIGNED TO: DATE: DUE DATE:. 
ASSIGNED TO: DATE: DUE DATE: 

CC: QA OFFICER 

OPERATIONS MANAGER; 
GROUP LEADER: 
SECTION SUPERVISOR: 

W ^ LAW ENVIRONMENTAL, INC. 
GOVERNMENT SERVICES DIVISION HF 

1-137 



OJ 
OD 

FIGURE 1-11 

SUMMARY: DEFICIENT INCIDENT REPORTS 

STATUS AS OF 1 

ORIGINATOR 
INT. a DATE 

BRIEF 
DESCRIPTION 

INITIAL 

CORRECTIVE 
ACTION DESCRIPTION 

DUE 
DATE 

• 

DATE 
COMPLETED 

INT. 

FINAL 

CORRECTIVE 
ACTION DESCRIPTION 

DUE 
DATE 

DATE 
COMPLETED 

INT. 

_ _ # " = LAW ENVIRONMENTAL, INC. 
? 5 GOVERNMENT SERVICES DIVISION 

HF 



and distributed at the staff meeting with management. Corrective 

action documentation associated with field activities are recorded 

on Daily Quality Control Forms. These forms are presented in the 

Field Sampling Plan. 

1.15 QUALITY ASSURANCE REPORTS 

The management is informed of QA activities in three ways: (1) by 

immediate verbal notification of QA problems, (2) by interim QA 

reports, and (3) a written final QA report. 

1.15.1 Report Content and Reporting Procedure 

A final report will be prepared and submitted to Law Environmental 

Government Services Branch at the end of a project by the QA/QC 

Coordinator. Interim QA reports are prepared for projects lasting 

more than 6 months. These reports will include the following QA 

items: 

An assessment of QC (accuracy, precision, and 

completeness) 

Performance and system audit results 

Significant QA problems encountered and results of 

corrective actions taken 

Position of the individual preparing the QA reports. 
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2.0 FIELD SAMPLING PLAN (FSP) 

The following sections describe the plans and procedures to be used 

during the field sampling activities. 

2.1 FIELD OPERATIONS 

This section of the Field Sampling Plan for Scott AFB describes the 

field operations which will be conducted as part of this 

investigation. Activities will include the following: 

Site Reconnaissance and Preparation 

Soil Gas Survey 

Soil Borings 

Monitoring Well Installation 

Hydropunch/Soil Borings 

Aquifer Testing 

Soil Vapor Extraction Testing 

Surveying 

Equipment Decontamination 

Waste Handling 

Section 3.0 of the Work Plans describes in general terms the tasks 

that will be performed at each of the eight IRP sites. These tasks 

are summarized on a site by site basis in Tables 2-1 through 2-8. 

Table 2-9 provides details of the field tasks to be completed in 

connection with the background data requirements for the project. 

Figures 2-1 through 2-8 show the proposed monitoring well, soil 

boring and sampling locations at each of the sites. 

In the following sections the methods and procedures to be adopted 

for each of the activities is described. 
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TABLE 2-1 

FIELD TASKS FOR REMEDIAL INVESTIGATION 
Site 1 - Landfill 

Scott AFB, Illinois 

Field Tasks Rationale 

1. Conduct a soil gas survey 

2. Install 12 additional shallow monitoring 
wells (MWl-12 to MWl-23) with 20 
foot screens intersecting water table. 

3. Install 4 additional deep monitoring 
wells (MWl-12D, MWl-13D, MW1-
14D, MW1-16D) with 20 foot screens, 
immediately above bedrock, and one 
deep recovery well with 30' screen 
immediately above bedrock (MW1-15R). 

4. Collect ground-water samples from each 
of the 17 new monitoring wells. 

5. Collect ground-water samples from six 
of the existing wells (MWl-4,MWl-
7,MWl -9,MW1 -1 OS.MWI -1 OD.MWI -
11). 

6. Collect subsurface soil samples from the 
borings for MWl-17 through MWl-23, 
MW1-12D, MW1-13D, MW1-14D, 
MW1-15R, MW1-16D; three from each 
deep well boring (one at water table, 
one at zone with highest head space 
reading using FID, and one at base of 
boring); two from each shallow well 
boring (one at water table and one at 
zone with highest head space reading). 

7. Collect twenty surface soil samples 
(SSI-9 to SSI-28). 

8. Collect five surface water and sediment 
samples from locations SW/SD1-7 to 
SW/SD1-11. 

1. To aid in the delineation of the likely 
extent of the contaminant plume. 

2. To define the nature and extent of ground­
water contaminants in the shallow part of 
the aquifer and extend the ground-water 
database. 

3. To define nature and extent of ground­
water contamination in the deeper part of 
the aquifer and extend the ground-water 
database. 

To define nature and extent of ground­
water contamination and to extend 
ground-water database. 

To monitor trends in the contaminant 
levels downgradient from the site, and to 
expand the ground-water database. 

Determine the nature and extent of 
subsurface soil contamination. 

To define nature and extent of 
contamination in surface soils. 

To determine nature and extent of surface 
water contamination. 
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TABLE 2-1 

FIELD TASKS FOR REMEDIAL INVESTIGATION 
Site 1 - Landfill 

Scott AFB, Illinois 

Field Tasks Rationale 

9. Conduct twice daily water level 
measurements in five existing wells 
over a three month period using Well 
Sentinel single channel data logger, and 
install 3 stream gauging stations. 

10. Conduct a complete round of water 
level measurements in all existing wells 
at beginning of field work and then 
during field sampling effort. 

11. Conduct a pumping test 

12. Collect one hydropunch sample near 
MW1-15R location. 

9. To improve the understanding of 
hydrogeologic conditions at the site 
(potentiometric surface, ground-water flow 
direction, hydraulic gradient). 

10. To improve the understanding of 
hydrogeologic conditions at the site 
(potentiometric surface, ground-water flow 
direction, hydraulic gradient). 

11. To further determine the hydrogeologic 
conditions at the site. 

12. To evaluate contamination in low portion 
of aquifer in the vicinity of pump test site. 
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TABLE 2-2 

FIELD TASKS FOR REMEDIAL INVESTIGATION 
Site 2 - Fire Protection Training Area No.1 

Scott AFB, Illinois 

Field Tasks Rationale 

1. Collect 5 surface soil samples (SS2-1 1. To assess the levels of contamination 
to SS2-5). in surface soils on basis of high soil gas 

measurements in previous study. 
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TABLE 2-3 

FIELD TASKS FOR REMEDIAL INVESTIGATION 
Site 3 - Fire Protection Training Area No.2 

Scott AFB, Illinois 

Field Tasks Rationale 

1. Install two additional monitoring wells 
(MW3-4 and MW3-5) with 20' well 
screens intersecting water table. 

2. Collect ground-water samples from the 
new monitoring wells and from existing 
wells MW3-2 and MW3-3. 

3. Collect two soil samples from the 
borings for monitoring wells MW3-4 
and MW3-5, from the zones which 
exhibit highest head space readings. 

4. Drill 2 additional soil borings (SB3-3, 
SB3-4). Collect two samples, one each 
from the two zones that exhibit the 
highest head space reading. 

5. Collect five surface soil samples (SS3-1 
to SS3-5). 

1. To further define the nature and the 
extent of ground-water contamination 
in the shallow part of the aquifer. 

2. To further define the nature and the 
extent of ground-water contamination 
in the shallow part of the aquifer. 

3. To define the nature and extent of 
subsurface soil contamination. 

4. To define nature and extent of 
subsurface soil contamination, and 
expand geological database for the site. 

5. To more accurately determine the 
levels of metals contamination in 
surface soils. 

2597-0114.15 2 - 5 



TABLE 2-4 

FIELD TASKS FOR REMEDIAL INVESTIGATION 
Site 4 - Fire Protection Training Area No.3 

Scott AFB, Illinois 

Field Tasks Rationale 

Use Hydropunch to collect ground­
water samples from 30 locations. 
Analyze samples with Field GC. Select 
monitoring well locations on basis of 
results. 

Install one additional shallow 
monitoring well (MW4-4) with 20' well 
screens intersecting water table, and 
one deep monitoring well (MW4-4D) 
with well screen immediately above 
bedrock. 

Collect ground-water samples from 
new monitoring wells MW4-4 and 
MW4-4D. 

4. Install two additional shallow 
monitoring wells (MW4-5 and MW4-6) 
at locations to be determined by 
results of Hydropunch/ Field GC 
sampling and analysis. 

5. Collect two subsurface soil samples 
from borings MW4-5 and MW4-6, one 
at water table and one at zone which 
exhibits highest head space reading. 

6. Collect three subsurface soil samples 
from the boring for MW4-4D. One at 
the water table, one at zone which 
exhibits highest head space reading, 
and one at base of well. 

7. Collect ground-water samples from 
new monitoring wells MW4-5 and 
MW4-6, and existing wells MW4-1 and 
MW4-2. 

1. To aid in the selection of suitable 
monitoring well locations. To determine 
the extent of ground-water 
contamination in the shallow part of 
the aquifer. 

2. To determine nature and extent of 
tetrachloroethene contamination 
downgradient from site, and to 
evaluate nature and extent of other 
contaminants in ground water. 

3. To determine nature and extent of 
tetrachloroethene contamination 
downgradient from site, to evaluate 
nature and extent of other 
contaminants in ground water, and to 
extend the ground-water database. 

4. To determine nature and extent of 
ground-water contamination in the 
shallow part of the aquifer and extend 
the ground-water database. 

5. To determine nature and extent of 
subsurface soil contamination. 

To determine nature and extent of 
subsurface soil contamination. 

7. To determine nature and extent of 
contamination downgradient from the 
site. 
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TABLE 2-4 

FIELD TASKS FOR REMEDIAL INVESTIGATION 
Site 4 • Fire Protection Training Area No.3 

Scott AFB, Illinois 

Field Tasks Rationale 

Drill four soil borings (SB4-4 to SB4-7) 8. To determine nature and extent of 
and collect two samples from each contamination in subsurface soils, 
boring, one each from the two zones 
that exhibit the highest head space 
reading. 

Conduct aquifer (slug/bail) tests in 9. To further define the hydrological 
MW4-4, MW4-4D, MW4-5 and MW4- conditions at the site and to extend the 
6. ground-water database. 
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TABLE 2-5 

FIELD TASKS FOR REMEDIAL INVESTIGATION 
Site 5 - Facility 8550 Spill Site 

Scott AFB, Illinois 

Field Tasks Rationale 

1. Use Hydropunch to collect ground­
water samples from 30 locations. 
Analyze samples with Field GC. Use 
results to determine optimum positions 
of downgradient monitoring wells. 

2. Install two shallow downgradient 
monitoring wells (MW5-5 and MW5-6), 
with 20' screens that intersect water 
table. 

3. Collect two subsurface soil samples 
from each of the borings for MW5-5 
and MW5-6. One from each of the two 
zones that exhibit the highest head 
space readings. 

4. Install one shallow monitoring well 
upgradient from the site (MW5-4) with 
20' screen that intersects water table. 

5. Collect two subsurface soil samples 
from the boring for MW5-4. One from 
each of the two zones that exhibit the 
highest head space reading. 

6. Collect ground-water samples from the 
three new monitoring wells (MW5-4, 
MW5-5 and MW5-6). 

7. Collect five surface water and 
sediment samples (SW/SD5-1 to 
SW/SD5-5). 

8. Collect 10 surface soil samples (SS5-1 
toSS5-10) 

To aid in the location of downgradient 
monitoring wells. To delineate extent 
of contaminant plume. 

2. To determine nature and extent of 
ground-water contamination in the 
shallow aquifer downgradient from the 
site. 

3. To determine nature and extent of 
subsurface soil contamination. 

To determine nature and extent of 
ground-water contamination. 

To provide upgradient soil samples for 
risk assessment purposes. 

6. To determine nature and extent of 
ground-water contamination. 

7. To determine nature and extent of 
surface water contamination. 

8. To determine magnitude and extent of 
surface soil contamination. Evaluate 
dermal exposure. 
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TABLE 2-6 

FIELD TASKS FOR REMEDIAL INVESTIGATION 
Site 6 - Facility 1965 Spill Site 

Scott AFB, Illinois 

Field Tasks Rationale 

1. Drill 20 soil borings to water table. 
Collect soil samples at the 2 zones in 
each boring which exhibit highest 
head space reading. 

2. At each of the 20 soil borings, use 
Hydropunch to collect a ground-water 
sample (HP6-1 to HP6-20). 

3. Use Field GC to analyze ground-water 
and soil samples from Hydropunch 
locations. 

4. Install one 6" pumping well (MW6-
8R), with screen extending from 
above water table to approx. 35'gsl. 

Collect 2 soil samples from the boring 
for MW6-8R. One each from the two 
zones that exhibit the highest head 
space reading. 

Install 4 monitoring wells (MW6-4, 
MW6-5, MW6-6, MW6-7), with 
screen extending from approx. 2' gsl 
to approx. 30' gsl. 

Collect 2 soil samples from each of 
the borings for the 4 new monitoring 
wells. One from each of the two 
zones that exhibit the highest head 
space readings. 

Collect ground-water samples from 
the recovery well IMW6-8R), from 
each of the 4 new monitoring welis 
(MW6-4, MW6-5, MW6-6 and MW6-
7) and from existing monitoring well 
MW6-2. 

1. To determine nature and extent of 
subsurface soil contamination. To 
facilitate use of Hydropunch to collect 
ground-water samples. 

2. To determine nature and extent of 
ground-water contamination, and 
delineate contaminant plume. 

3. To determine nature and extent of 
ground-water contamination. 
Laboratory analyses will provide 
confirmation of results. 

4. To provide a pumping well for 
pumping test and for soil vapor 
extraction test, to further define 
hydrological conditions and evaluate 
remedial alternatives (pump and treat, 
air stripping). 

5. To determine nature and extent of 
subsurface soil contamination. 

6. To provide monitoring points for 
pumping test, to further define 
hydrological conditions, and evaluate 
remedial alternatives. 

7. To determine nature and extent of 
subsurface soil contamination. 

To determine nature and extent of 
ground-water contamination and 
extend the ground-water database. 
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TABLE 2-6 

FIELD TASKS FOR REMEDIAL INVESTIGATION 
SKe 6 - Facility 1965 Spill SKe 

Scott AFB. Illinois 

Field Tasks Rationale 

9. Conduct an eight-hour step drawdown 
test. 

10. Conduct a 24-hour pumping test. 

11. Conduct a ground-water recovery 
test. 

12. Conduct a vapor extraction test. 

9. To determine maximum sustainable 
pumping rate for pumping test. 

10. To evaluate the hydrogeologic 
conditions at the site and to evaluate 
suitability of pump and treat remedial 
options. 

11 . To evaluate site hydrogeologic 
conditions. 

12. To evaluate vapor extraction as a 
remediation alternative. 
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TABLE 2-7 

FIELD TASKS FOR REMEDIAL INVESTIGATION 
Site 7 - Sludge Weathering Lagoon 

Scott AFB, Illinois 

Field Tasks Rationale 

1. Collect 18 hydropunch ground-water 
samples to be analyzed with a field GC 
operation (9 shallow, 9 deep). 

2. Collect 2 hydropunch ground-water 
samples with QA/QC from hot spots. 
Sample analyses are to be performed 
by approved laboratory. ^ 

3. Collect 4 surface water and 4 sediment 
samples; 3 from drainage ditch and 1 
at Silver Creek discharge point. 

Evaluate nature and extent of potential 
ground-water contamination. 

Collect ground-water contaminant 
concentrations for risk assessment 
purposes. 

Evaluate water quality in the ditch and 
potential impact to Silver Creek. 
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TABLE 2-8 

FIELD TASKS FOR REMEDIAL INVESTIGATION 
Site 8 - Building 1680 

Scott AFB, Illinois 

Field Tasks Rationale 

1. Cover surface soils in crawlspace with 1. Eliminate surface soil exposures during 
plastic sheeting. utility maintenance activities and 

reduce potential for mercury vapor 
emissions. 
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Table 2-9 

FIELD TASKS FOR REMEDIAL INVESTIGATION 
Background Location 

Scott Air Force Base, Illinois 

Field Tasks Rationale 

6. 

7. 

Install two shallow monitoring weils 
(MWB-1, MWB-2) with twenty foot 
screens intersecting the water table. 

Collect 2 soil samples per boring from 
the borings for MWB-1 and MWB-2. 
One immediately below surface and one 
at water table. 

Install two deep monitoring wells (MWB-
1D, MWB-2D) with twenty foot screens 
situated immediately above bedrock. 

Collect 3 soil samples per boring from 
the borings for MWB-1 D and MWB-2D. 
One from immediately below surface, 
one at water table and one at base of 
boring. 

Collect one ground-water sample on 3 
occasions from MWB-1, MWB-1 D, 
MWB-2, MWB-2D. 

Collect ten surface soil samples. 

Collect 1 surface water and sediment 
sample on 3 occasions from upstream 
location in Silver Creek. 

Collect 2 downstream surface water and 
sediment samples from Silver Creek. 

6. 

7. 

To provide background data for shallow 
ground water. 

To provide background soils data. 

To provide background ground-water 
data. 

To provide background soils data. 

To provide background ground-water 
data. 

To provide background surface soil data. 

To provide background surface water 
and sediment data. 

To evaluate overall inipact of Scott AFB 
activities on water quality in Silver 
Creek. 
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FIGURE 2-1a 

PROPOSED MONITORING WELL LOCATIONS 
SITE 1 LANDFILL 

SCOTT AIR FORCE BASE, ILLINOIS 
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FIGURE 2-1b 

PROPOSED SURFACE SOIL, SURFACE WATER & SEDIMENT SAMPLING LOCATIONS 
SITE 1 LANDFILL 

SCOTT AIR FORCE BASE, ILLINOIS 
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FIGURE 2-2 

SITE 2-FPTA NO.1 
PROPOSED SAMPLING LOCATIONS 
SCOTT AIR FORCE BASE, ILLINOIS 
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FIGURE 2-3 

SITE 3 FPTA NO. 2 
PROPOSED SAMPLING LOCATIONS 
SCOTT AIR FORCE BASE, ILLINOIS 
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FIGURE 2-5 

SITE 5 - FACILITY 8550 
PROPOSED HYDROPUNCH SAMPLING LOCATIONS 
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FIGURE 2-6 

SITE 5 - FACILITY 8550 
PROPOSED SAMPLING LOCATIONS 
SCOTT AIR FORCE BASE, ILLINOIS 
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FIGURE 2-7 

SITE 6-FACILITY 1965 
PROPOSED SAMPLING LOCATION 
SCOTT AIR FORCE BASE, ILLINOIS O 
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FIGURE 2-8 

SITE 8-BUILDING 1680 
EXISTING SOIL SAMPLING LOCATIONS 

SCOTT AIR FORCE BASE, ILLINOIS 
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2.1.1 Site Reconnaissance. Preparation and Restoration 

Prior to commencement of operations at each of the sites, the Law 

Site Manager will conduct a site reconnaissance to determine 

requirements for site preparation and clearance. Site preparation 

will include clearance of brush and other obstructions. At this 

time, all proposed drilling and sampling locations will be clearly-

staked and marked. Clearance for utilities at all drilling 

locations will then be conducted by liaison with base operations 

and maintenance staff and/or civilian utility operators where 

appropriate. Drilling locations will, if necessary, be relocated 

so as to avoid utilities. The new locations will be chosen in 

order to achieve the same objectives as were intended for the 

original location. No intrusive activities will be conducted until 

clearance for utilities has been completed. 

The Law Site Manager will also discuss the locations of the 

decontamination area, emergency equipment and a drum staging area 

prior to commencement of operations, with the relevant personnel on 

base. 

Following the completion of drilling and sampling at each location, 

the Law Site Manager will visit the location and will verify that 

the site has been cleared and restored as closely as possible to 

the same condition as it was in prior to the commencement of 

operations. All trash will be removed from the site, and surface 

damage (e.g., wheel ruts) caused during the drilling and sampling 

operation will be repaired. 

2.1.2 Soil Gas Survey 

A Soil Gas Survey will be conducted at Site 1 - Landfill by Target 

'̂̂  Environmental Services (TARGET) , under the direction of Law field 

staff. The survey will cover the entire landfill area. Sampling 
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will be conducted at either single or variable depths ranging from 

2' to 10', subsurface conditions permitting. (lEPA recommend 

screening at 2, 5 and 10'). Sampling points will be spaced on a 

50' grid. The survey will be conducted in an effort to identify 

areas of anomalously high concentrations of volatile organic 

compounds (VOCs). The results of the survey will be used to aid in 

delineating the extent of contamination, and hence the required 

layout of any remediation equipment to be installed at this site. 

Each sampling point will be analyzed for aromatic and halogenated 

volatile organic compounds by gas chromatography with flame 

ionization (FID) and electron capture (ECD) detectors. Soil gas 

samples will be shipped to TARGET'S in-house laboratory for 

analyses. Appendix A presents TARGET'S Standard Operating 

Procedure (SOP) for soil gas survey, and includes details of the 

QA/QC procedures for this aspect of the investigation. 

2.1.3 Soil Borings 

Soil borings will be drilled at seven of the eight sites, in order 

to obtain subsurface soil samples, define subsurface stratigraphy, 

and in some instances, to facilitate the installation of monitoring 

wells. Table 2-10 provides details of the soil borings to be 

drilled at each of the sites. Table 2-11 provides details of the 

soil samples to be collected from each boring. The anticipated 

depths of borings listed in Table 2-10 are approximate, and are 

based on the anticipated depth to the water table or to bedrock. 

The soil boring operation will be observed by a state licensed 

Geologist or Engineer. The Geologist/Engineer will log the 

subsurface conditions encountered during drilling, and will record 

his observations on a Soil Boring Log (Figure 2-9). Observations 

will include (but will not be limited to) the following: 

Boring or Well Identification 

Purpose of Boring (soil sampling, monitoring well) 
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TABLE 2-10 

SOIL BORING DETAILS 
Scott Air Force Base, Illinois 

Site 

PILOT 
BORINGS 

1 - Landfill 

2 - FPTA No. 1 

3 - FPTA No. 2 

4 - FPTA No. 3 

5 - Facility 8550 

No. of Borings'*' 

3 

17(17) 

0 

4(2) 

8(4) 

3(3) 

Boring I.D 

SBP-1 
SBP-2 
SBP-3 

MW1-12 
MWl-13 
MW1-14 
MWl-15 
MWl-16 
MWl-17 
MWl-18 
MWl-19 
MWl-20 
MWl-21 
MWl-22 
MWl-23 

MWl-12D 
MWl-13D 
MW1-14D 
MW1-15R 
MW1-16D 

-

MW3-4 
MW3-5 
SB3-3 
SB3-4 

MW4-4 
MW4-5 
MW4-6 

MW4-4D 
SB4-4 
SB4-5 
SB4-6 
SB4-7 

MW5-4 
MW5-5 
MW5-6 

Approximate 
Depth 
(gsl) 

40'MAX 
40'MAX 
40'MAX 

20-30' 
20-30' 
20-30' 
20-30' 
20-30' 
20-30' 
20-30' 
20-30' 
20-30' 
20-30' 
20-30' 
20-30' 
70-80' 
70-80' 
70-80' 
70-80' 
70-80' 

-

20-25' 
20-25' 

40'MAX 
40'MAX 

20-25' 
20-25' 
20-25' 
70-80' 

40'MAX 
40'MAX 
40'MAX 
40'MAX 

20-25' 
20-25' 
20-25' 

No. of samples 

0 
0 
0 

0 
0 
0 
0 
0 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 

-

2 
2 
2 
2 

0 
2 
2 
3 
2 
2 
2 
2 

2 
2 
2 
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TABLE 2-10 

SOIL BORING DETAILS 
Scott Air Force Base, Illinois 

Site 

6 - Facilitv 1965 

No. of Borings'" 

5(5) 

Boring I.D 

MW6-8R 
MW6-4 
MW6-5 
MW6-6 
MW6-7 

Approximate 
Depth 
(gsl) 

40' 
30' 
30' 
30' 
30' 

No. of samples 

2 
2 
2 
2 
2 

7 - Sludge 
Weathering Lagoon 

8 - Building 1680 

EG - Background 

0 

0 

14(4) 

-

MWB-1 
MWB-2 

MWB-1 D 
MWB-2D 

-

30' 
30' 

70-80' 
70-80' 

-

2 
2 
3 
3 

(a) - Figure In parentheses indicates number of monitoring well borings. 
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TABLE 2-11 

CRITERIA FOR SOIL SAMPLE COLLECTION 
Scott Air Force Base, Illinois 

Site 
Boring 

No. 
No. of 
samples 

Sampling Criteria 

1 - Landfill 

. 

2 - FPTA No. 1 

3 - FPTA No. 2 

4 - FPTA No. 3 

5 - Facility 8550 

6 - Facility 1965 

2597-0114.15 

MW1-12 
MW1-13 
MW1-14 
MW1-15 
MWl-16 
MW1-17 
MWl-18 
MW1-19 
MWl-20 
MWl-21 
MWl-22 
MWl-23 

MWl-12D 
MWl-13D 
MW1-14D 
MW1-15R 
MW1-16D 

0 

MW3-4 
MW3-5 
SB3-3 
SB3-4 

MW4-4 
MW4-5 
MW4-6 

MW4-4D 
SB4-4 
SB4-5 
SB4-6 
SB4-7 

MW5-4 
MW5-5 
MW5-6 

MW6-8R 
MW6-4 
MW6-5 
MW6-6 
MW6-7 

0 
0 
0 
0 
0 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 

-

2 
2 
2 
2 

0 
2 
2 
3 
2 
2 
2 
2 

2 
2 
2 

3 
2 
2 
2 
2 

-)_o 

MWl-17 to MWl-23: One at water table 
and one at zone with highest PID reading. 

MWl-12D to MW1-16D: One at water 
table, one at zone with highest PID reading, 
and one at base of boring. 

MW3-4, MW3-5, SB3-3, SB3-4: From the 
2 zones with highest PID readings. 

MW4^5 and MW4-6: One at water table 
and one at zone with highest PID reading. 
MW4-4D: as above plus one at base of 
well. 
SB4-4 to SB4-7: From the 2 zones that 
exhibit highest head space readings. 

MW5-4 to MW5-6: from the two zones 
that exhibit highest head space readings. 

MW6-8R, MW6-4 to MW6-7: From the two 
zones below the water table that exhibit 
the highest head space readings. 

1 of 2 



TABLE 2-11 

CRITERIA FOR SOIL SAMPLE COLLECTION 
Scott Air Force Base, Illinois 

Site 
Boring 

No. 
No. of 
samples 

Sampling Criteria 

7 - Sludge 
Weathering Lagoon 

8 - Building 1680 

BG - Background MWB-1 
MWB-1 D 
MWB-2 

MWB-2D 

2 
3 
2 
3 

MWB-1,MWB-2 B-10:One immediately 
below surface and one at water table. 

MWB-1 D, MWB-2D:0ne immediately below 
surface, one at water table and one at base 
of boring 

2597-0114.15 
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FIGURE 2-9 
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Location (with s)cetch map) 

Name of drilling contractor 

Drilling method 

Types of drilling fluids and depths at which used 

Diameter of casing, casing type and installation method 

Depth at which saturated conditions are first encountered 

Lithologic descriptions, and depths of lithologic 

boundaries 

Sample depths 

Zones of caving or heaving 

Drilling fluid losses (depths and amount) 

Changes to drilling fluid properties 

Drilling rate 

Drilling rig reactions (chatter, rod drops, bouncing) 

Soil samples will be classified using the Unified Soil 

Classification System (ASTM-D2488-69) . Soil sample descriptions 

will also include the following information: 

Predominant type of deposit (SAND, CLAY etc.) 

Consistency of cohesive materials or density of non 

cohesive materials 

Color (using Munsell Soil Color Chart) 

Secondary constituents (i.e., sandy, silty etc.) 

Moisture content (dry, moist, wet) 

Other descriptive features (roots, wood fragments etc.) 

A typical soil description will therefore be recorded in the 

following manner: 

CLAY (SC) 
firm 
lOYR 7/6 Yellow 
silty 
moisf 
with wood fragments 
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Prior to commencement of drilling at each site all site clearance, 

site preparation and associated activities will be completed in 

accordance with the requirements described in Section 2.1.1. The 

drilling rig, augers and all associated equipment will be steam 

cleaned in accordance with the decontamination requirements 

described in Section 2.1.9. 

Soil borings will be drilled wherever possible using 6.25" I.D 

continuous flight Hollow Stem Augers. Where Hollow Stem Augering 

becomes impractical, mud rotary drilling will be used to advance 

the boring. (Only pure sodium bentonite and potable water will be 

used for the drilling mud). Soil samples will be collected using 

a 3" stainless steel split spoon sandier fitted with California 

brass rings. Samples will be collected continuously for the first 

ten feet, and then every five feet thereafter to the base of the 

boring, or at every change in lithology, whichever is less. 

Samples will be screened using a PID meter, and the results 

recorded on the soil boring log. A Standard Penetration Test will 

be conducted each time a sample is collected. The results of the 

test will be recorded on the Soil Boring Log. 

Soil borings for monitoring well installation (i.e., those with the 

prefix MW in the location code) will be drilled to the depth 

required for well installation (see Section 2.1.4). 

Soil borings which are intended solely for soil seimple collection 

(i.e., those with the prefix SB in the location code) will be 

drilled below the level of the highest contamination, determined by 

a steady decrease in PID readings from field screening, or to forty 

feet below surface, whichever is less. 

Two of the borings will be used for the installation of extraction 

wells for the aquifer tests (MW1-15R and MW6-8R) . The larger 

diameter of the casing to be installed (6" I.D) in these wells will 

require the use of a different drilling technique. For these 

borings only, a local private water well drilling contractor with 
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experience in environmental monitoring well installation will be 

contracted to install the wells. Drilling and installation will be 

supervised by a state registered Geologist/Engineer. 

2.1.4 Monitoring Well Installation 

Monitoring wells will be installed at five of the eight sites in 

order to obtain ground-water samples and obtain data concerning the 

hydrological conditions at the sites. The monitoring wells will be 

installed in a manner which will achieve the following objectives: 

to collect representative ground-water samples; 

to prevent contamination of the aquifer by the drilling 

equipment; and 

to prevent vertical seepage of surface water into the 

well intalce zone. 

Table 2-12 shows the wells to be installed at each of the sites. 

Figures 2-1 through 2-8 show the locations of the monitoring wells 

at each site. 

Well installation will be conducted by the drilling contractor, 

under the supervision of a state registered Geologist or Engineer. 

2.1.4.1 Monitoring Well Borings - Soil borings for each well will 

be drilled in accordance with the requirements outlined in Section 

2.1.3. The anticipated depths of the borings given in Table 2-10 

are approximate and are based on the anticipated depth to the water 

taile or to bedroclc. The actual depths of the borings will be 

determined by the conditions encountered during drilling as 

follows: 
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TABLE 2-12 

MONITORING WELL DETAILS 
Scott Air Force Base, Illinois 

Site 
Shallow 
Wells 

Deep 
Wells 

Recovery 
Wells 

1 - Landfill 

2 - FPTA No. 1 

3 - FPTA No. 2 

4 - FPTA No. 3 

5 - Facility 8550 

6 - Facility 1965 

7 - Sludge 
Weathering Lagoon 

8 - Building 1680 

BG - Background 

MW1-12 
MWl-13 
MWl-14 
MWl-15 
MWl-16 
MW1-17 
MWl-18 
MW1-19 
MWl-20 
MWl-21 
MWl-22 
MWl-23 

MW3-4 
MW3-5 

MW4-4 
MW4-5 
MW4-6 

MW5-4 
MW5-5 
MW5-6 

MW6-4 
MW6-5 
MW6-6 
MW6-7 

MWB-1 
MWB-2 

MW1-12D 
MWl-13D 
MW1-14D 
MW1-16D 

MW1-15R 

MW4-4D 

MW6-8R 

MWB-1 D 
MWB-2D 
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1. Shallow wells (listed in Table 2-12) at Sites l, 3, 4, 5, 

and 8 will be installed with a twenty-foot well screen 

intersecting the water table, with allowances made for 

short and long term fluctuations. The previous 

investigation at Scott AFB encountered difficulties in 

achieving this objective, and in many cases well screens 

were set below the water table (ERM, 1992) . (It is 

possible that this may have occurred due to the presence 

of semi-confining clayey layers above the water bearing 

sandy deposits) . In order to attempt to avoid this in 

this investigation, borings for shallow wells will be 

drilled to the depth at which saturated conditions are 

first encountered. The augers will then be withdrawn 

slightly, and the hole will be allowed to stand for a 

period of 24 hours to allow the water level in the boring 

to stabilize. The water level in the augers will be 

observed after 24 hours, and the well screen will be set 

so that it intersects this water level. 

2. Shallow monitoring wells at: Site 6 will be installed in 

the same manner as described cibove, except that top of 

the well screen will be positioned approximately two feet 

below the surface. This will allow these wells .to be 

used for the vapor extraction test at this site. 

3. All deep monitoring wells (listed in Table 2-12) will be 

installed with a twenty foot well screen situated 

immediately above the bedroc)c surface. Borings for these 

wells will be advanced until auger refusal is reached. 

The screen will then be set with its base one foot above 

the base of the boring. 

4. Recovery well MW1-15R will be installed with the well 

screen set immediately above the bedroclc surface. The 

boring for this well will be drilled until auger refusal 
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is reached (i.e., at bedroclc) . A thirty-foot well screen 

with a five-foot sump will then be set one foot above the 

base of the boring. 

5. Recovery well MW6-8R will be installed with the well 

screen extending from five feet above to approximately 

twenty-five feet below the water table, with a five-foot 

sump attached to the base of the screen. This will 

enable this well to be used for the vapor extraction test 

as well as for sampling and hydrological testing. 

6. In order to allow more accurate positioning of the wells 

screens in the shallow wells, three pilot borings will be 

drilled. These borings will be drilled close to existing 

wells, so that the Static Water levels in these wells can 

be used as a guide to the position of the water table/ 

piezometric surface. The borings will be used to decide 

whether or not it will be possible to obtain water 

samples from the clayey deposits overlying the 'upper 

sand' layer at the base, or if it will be necessary to 

screen shallow wells across the clayey deposits and the 

upper part of the sandy layer in order to obtain samples. 

2.1.4.2 Well Construction and Completion -

Well Riser and Screen - In all monitoring wells (shallow and deep), 

a 2-inch I.D screen and riser will be installed in the boring, 

using enough sections to extend the riser two to three feet above 

the ground surface. All monitoring well riser material will 

consist of new, commercially fabricated, threaded, flush jointed, 

2" I.D Type 304 stainless steel pipe. No organic solvents or glues 

or welding will be used in joining the riser pipe. Well screens 

will consist of new, commercially fabricated, threaded flush 

jointed, continuous wrap 2" I.D Type 304 stainless steel pipe. The 
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well screen in all monitoring wells will be twenty feet long. A 

threaded stainless steel plug will be threaded into the bottom of 

the well screen. All well components will be steam cleaned prior 

to being placed in the hole. Care will be taJcen when installing 

the screens, to ensure that the base of the screen sits above any 

sloughed material in the base of the boring. 

In the recovery wells (MW1-15R and MW6-8R), a 6" diameter Type 3 04 

stainless steel riser, screen and sump will be installed in the 

boring, using enough sections to extend the riser two to three feet 

above the ground surface. All recovery well riser material will 

consist of new, commercially fsibricated, threaded, flush jointed, 

6" I.D Type 304 stainless steel pipe. No organic solvents or glues 

or welding will be used in joining the riser pipe. Well screens 

will consist of new, commercially fabricated, continuous wrap, 6" 

diameter. Type 304, stainless-steel pipe. The well screen in all 

recovery wells will be thirty feet long. A five-foot sump will be 

attached to the base of the screen. The sump will consist of new, 

commercially fabricated, threaded flush jointed, 6" diameter, Type 

304, stainless-steel pipe. A threaded, stainless-steel plug will 

be threaded into the bottom of the well sump. All well components 

will be steam cleaned prior to being placed in the hole. 

For wells which are greater than 50 feet deep, two stainless-steel 

centralizers will be attached to the well pipe to hold it in the 

center of the boring while the filter paclc is installed. One 

centralizer will be attached to the top of the well screen and one 

at the base. Additional centralizers will be used as necessary to 

hold the well pipe in the center of the boring. 

Filter Pac)c - A filter pac)c, consisting of clean, inert, well 

rounded silica sand consisting of less than 2% flat particles will 

be installed in the annular space between the stainless steel 

screen and the boring wall, from the base of the boring to at least 

two feet above the top of the screen in each well. A 20/30 type of 
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sand will be used; this should be appropriate for the conditions 

that will be encountered at Scott AFB, based on the types of 

materials encountered during the previous investigation at the 

base. The sand will be tremied into the annulus using a tremie 

pipe. The sand will be continuously tamped to prevent bridging. 

The depth of the sand paclc and the amount of sand used will be 

continuously monitored. After the filter pack has been installed 

to a level of at least two feet above the top of the screen, the 

well will be surged for ten minutes using a surge block. 

Additional sand will then be added to bring the level back up to 

two feet above the screen. The well will then be surged for an 

additional five minutes. More sand will then be added if necessary 

to return the level of the sand to two feet edaove the screen. 

Bentonite Seal - A bentonite seal will be installed above the 

filter pack in each well. Bentonite slurry will be fed into 

position above the filter pack using a tremie pipe, so that a seal 

at least two feet thick is formed. At least eight hours will be 

allowed to elapse prior to grouting to allow time for the bentonite 

to properly hydrate. 

Well Plumbness - All wells will be checked for plumbness after 

installation. A ten-foot length of pipe, one half-inch less in 

diameter than the I.D of the riser pipe, will be run through the 

entire length of the well. This pipe section will be steam cleaned 

prior to use at each location. If the pipe does not run freely 

through the full length of the well, the well will be replaced or 

repaired. 

Grout Seal - A cement grout seal will be placed into the annular 

space between the stainless steel riser and the boring wall from 

the top of the bentonite seal to the ground surface. Grout will be 

emplaced using a tremie pipe and pump. The grout mix will consist 

of Type I Ordinary Portland Cement or American Petroleum Institute 

(API) Grade A Cement, and water added in the proportion of not less 
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than five to not more than eight gallons of water per 94-pound bag 

of cement. Up to four pounds of pure sodium bentonite per bag of 

cement will be added to the mixture to help reduce shrinkage. The 

grout will be poured in one continuous operation to avoid the 

formation of cold joints. Pxjmping will continue until 20 percent 

of the grout has been returned to the surface. At least 40 hours 

will be allowed to elapse prior to development in order to allow 

the grout to fully cure. 

Well Completion - Wells will be completed at surface with either a 

flush mount or an aboveground completion, depending on the location 

of the well. Flush mount completions will be used in high traffic 

areas where the risk of damage to an aboveground completion would 

be too great, or where an aboveground completion would cause an 

obstruction. 

For flush-mounted completions the riser casing will be cut off 

approximately three inches below ground surface. A watertight 

casing cap will be used to prevent surface water from running into 

the well. A freely draining valve box with a lockable cover will 

be placed over the casing. The top of the casing will be at least 

one foot above the bottom of the box. The valve box lid will be 

centered in a three-foot diameter concrete pad, which slopes 

outward away from the box, and which extends below the frost line. 

The identity of the well will be permanently marked on the casing 

cap and on the valve box lid. 

For aboveground completions, the riser casing will not be cut. If 

necessary, additional riser will be added so that the top of the 

riser is two to three feet above the ground surface. A lockable 

watertight casing cap will be placed in each well. A steel sleeve 

with a lockable lid will be placed over the well riser and will be 

embedded in a two-foot by four-foot concrete pad which slopes away 

from the well and which is of sufficient thickness to extend below 

the frost line. The sleeve diameter will be at least six inches 
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greater than the well riser diameter. The identity of the well 

will be permanently marked on the casing cap and on the protective 

sleeve. A brass surveying disc will be set into the concrete pad 

at each well. 

Three 3-inch diameter, concrete filled, steel guard posts will be 

installed around wells with aboveground con^letions where there is 

a significant risk of damage by vehicles, etc. The guard posts 

will be five feet in length and will be embedded at least two feet 

into the ground and set in concrete. The posts will not be set in 

the concrete pad around the well. The protective sleeve and the 

posts will be painted with a color to be specified by the base 

civil engineer. 

All wells will be fitted with corrosion-resistant locks. The locks 

will be keyed alike. Lock keys will be given to the base point of 

contact on completion of the field effort. Special flood plain 

surface completions may be required for wells located downgradient 

of the landfill. 

Well Completion Diagrams - A Type II Well Installation diagram will 

be completed for each well installed (see Figure 2-10). The 

diagram will include the following information: 

Project Name, Number and Well Number 

Date and time of start and completion of well 

installation 

Well location 

Ground surface elevation 

Top of screen elevation 

Riser material, manufacturer, diameter and length 

Screen material, manufacturer, diameter, size and length 

Drilling Technique 

Bentonite type and manufacturer 

Cement type and manufacturer 
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FIGURE 2-10 

TYPE II MONITORING WELL INSTALLATION DIAGRAM 

LAW ENVIRONMENTAL, INC. 
GOVERNMENT SERVICES DIVISION 

KENNESAW, GEORGIA 

JOB N A M ^ 

WELL NO. . 

DATE 

JOB NO. 
. TIME 

WELL LOCATION. 

GROUND SURFACE ELEVATION. 

TOP OF SCREEN ELEVATION 

REFERENCE POINT ELEVATION. 

TYPE SAND PACK. 
SAND PACK MANUFACTURER. 

SCREEN MATERIAL. 
MANUFACTURER. 

RISER MATERIAI 
MANUFACTURER. 

RISER DIAMETER-

DRILLING TECHNIQUE _ 
AUGER SIZE AND TYPE. 

REMARKS 

BENTONITE TYPE _ 
MANUFACTURER 

CEMENT TYPE 
MANUFACTURER 

. GRADATION. BOREHOLE DIAMETER, 

SCREEN DIAMETER .SLOT SIZE. 

LAW ENVIRONMENTAL. INC. 
FIELD REPRESENTATIVE 

DRILLING CONTRACTOR. 

AMOUNT BENTONITE USED. 

AMOUNT CEMENT USED 

AMOUNT SAND USED 

STATIC WATER DEPTH (after dev.). 

(NOT TO SCALE) LOCKABLE COVER 

WELL PROTECTOR 

DIMENSIONS OF 
CONCRETE PAD• 

DEPTH TO TOP OF 
BENTONITE SEAL-

DEPTH TO TOP OF 
GRANULAR MATERIAL 

RISER 

SCREEN 

GROUT 

BENTONITE 

GRANULAR BACKFILL 
CAP 

LENGTH OF 
SOLID RISER 

LENGTH OF 
SCREEN 

LENGTH OF TAIL 
PIPE 

TOTAL DEPTH 
OF WELL 

STABILIZED WATER 
LEVEL FEET 

TOC 

MEASURED ON 

QA/QC INSTALLED B Y : _ 

DISCREPANCIES: 

INSTALLATION OBSERVED BY: 

HF 

= LAW ENVIRONMENTAL, INC. 
T GOVERNMENT SERVICES DIVISION 
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Borehole diameter 

Amount of bentonite, sand and cement used 

Static water level before and after development 

Total well depth 

Depth to top of filter pack 

Depth to top of bentonite seal 

Well stick-up 

Details of any discrepancies 

2.1.4.3 Monitoring Well Development - All wells will be developed 

no sooner than forty-eight hours after grouting is completed. 

Development protocol will be as follows: 

1) Measure the static water level in the well using an 

interface probe, capable of detecting both petroleum 

products and water levels. 

2) Measure the total well depth 

3) Develop the well using a combination of surging, bailing 

and pumping. Begin by surging the well with a surge 

block for a period of not less than fifteen minutes. 

Then use either a bailer or a pxomp to evacuate the well. 

Continue pumping/bailing and periodically surging until: 

1) the suspended sediment content of the water is less 

than 0.75 mL/L as measured in an Imhoff Cone according to 

Method E160.5; 2) the turbidity remains within a ten 

nephelometric turbidity unit (NTU) range for at least 30 

minutes; and 3) the temperature, pH and conductivity have 

stabilized. Stsibilization criteria are as follows: 

temperature ± 1 degree C, pH ± 0.2 units, conductance ± 

5%. 
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4) All fluids introduced to the well will be removed during 

development. Therefore in addition to the above criteria 

at least three times the total quantity of fluids added 

during drilling will be removed during development. 

5) In the event that the well goes dry during development, 

then the well will be considered developed after it has 

been bailed dry three times; enough time will be allowed 

each time for the well to fully recharge. 

6) Physical characteristics of the water will be recorded 

throughout the development operation (color, odor, 

turbidity). 

7) The total quantity of water removed will be recorded 

8) The static water level in the well will be recorded at 

least 24 hours after the coitpletion of development. 

Total well depth will also be recorded at this time. 

9) After development is coir̂ jleted a one-liter sample of the 

water from the well will be collected in a clear glass 

jar. The jar will be IsJoelled and then photographed. 

The photo will be suitably backlit to show the clarity of 

the water. 

Well development data will be recorded on a Monitoring Well 

Development Form, (Figure 2-11). 

2.1.5 Hydropunch/Soil Borings 

The Hydropunch system will be used in conjunction with a 

conventional drilling rig to collect soil and ground-water samples 
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FIGURE 2-11 

LAW ENVIRONMENTAL, INC. 
GOVERNMENT SERVICES DIVISION 

JOB NAME 

BY 

JOB No. 

CHECKED SHEET OF 

WELL DEVELOPMENT DATA 

1. Well No. 

2. Date of Installation 

3. Date of Redevelopment: 

4. Static Water Level: Before Development. 

5. Quantity of Water Loss During Drilling, If Used. 

ft.: 24 Hours After. 

Gal. 

6. Quantity of Standing Water in Well and Annulus Before Development 

Start During 

7. Physical Appearance 

Specific Conductance (umhos/cm) 

Temperature (c") 

pH (s.u.) _ 

Gal. 

End 

8. Depth From Top of Well Casing to Bottom of Well 

9. Screen Length ft. 

10. Depth to Top of Sediment: Before Development. 

11. Type and Size of Well Development Equipment: 

ft. 

.ft.; After Development 

12. Description of Surge Technique, If Used : 

13. Height of Well Casing Above Ground Surface 

14. Quantity of Water Removed : 

ft. 

15.1 -Liter Water Sample Collected : 

16. Turt>idity in Nephelometric Units. 

. Gal. Time for Removal 

(Time) 

NTUs 

Hr./Min. 

'Development Conditions : 1) Well Water If Reasonably Clear 
2) Sediment Thickness 5% of Screen Length 
3) Removal of 5 Well Volumes. Including Saturated RIter Annulus 

_ 4) Stabilization of Specific Conductance and Water Temperatuie 

# ^ LAW ENVIRONMENTAL, INC. 
— ^ J GOVERNMENT SERVICES DIVISION • ^ ^ ^ — ^ — ^ — — 

HF 
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at Site 6. The intent of this activity is to conduct an initial 

evaluation of the nature and extent of ground-water and soil 

contamination and to provide data which can be used to select 

monitoring well locations. The Hydropunch tool will be pushed 

without drilling at Sites 4 and 5 to collect ground-water samples. 

This data will also be used as a field screening procedure to 

evaluate the nature and extent of ground-water contamination. 

At Site 4 the system will be used to collect ground-water samples 

at thirty locations (HP4-1 through HP4-30). These locations will 

initially be as shown on Figure 2-4, however actual locations may 

vary due to access problems and the requirement to delineate the 

extent of contamination. The Hydropunch Scunpling tool will be 

pushed below the water table to collect a sample of ground water. 

A field GC (Gas Chromatograph) will be used to determine the 

volatile content of each sample. The results of the field GC 

analyses will be used to select monitoring well locations. 

At Site 5, Hydropunch will be used to collect samples at 3 0 

locations (HP5-1 through HP5-30). Locations will initially be as 

indicated on Figure 2-5, but may vary due to access difficulties 

and the requirement to delineate the extent of the contamination. 

The Hydropunch sampling tool will be pushed below the water table 

to collect a sample of ground water. The shallow depth of the 

water table at this site may make it difficult to collect some of 

the samples. If this is the case then samples will be collected 

from the minimiam possible depth at which the sample chamber will 

fill. A field GC (Gas Chromatograph) will be used to determine the 

volatile content of each sample. The results of the field GC 

analyses will be used to select monitoring well locations. 

At Site 6, field screening will be conducted at twenty locations, 

using the Hydropunch system in conjunction with a conventional 

drilling rig and a Field GC (Gas Chromatograph), (HP6-1 through 
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HP6-20) . Locations will be as indicated on Figure 2-7, but may 

vary due to access difficulties and the requirement to delineate 

the extent of the plxome. At each location a soil boring will be 

drilled to the water table using 6.25" Hollow Stem Augers. The 

anticipated depth of the soil borings is two to six feet. Two soil 

samples will be collected from each boring using a Split Spoon 

Sampler fitted with California Brass Rings for collection of 

samples for volatile analysis. Samples will be collected from the 

two zones which exhibit the highest head space reading on the PID 

meter. The Hydropunch system will then be used to collect ground­

water samples at each location. Each sample will be analyzed for 

volatile contamination using the Field GC. The six samples which 

exhibit the highest volatile content will be sent to Law 

Environmental National Laboratories (LENL) in Pensacola, Florida 

for analysis. 

2.1.6 Aquifer Testing 

Two different types of aquifer test will be conducted as part of 

the investigation. At Site 1 - (Landfill) and at Site 6 -

(Facility 1965 Spill Site), pumping tests will be performed. At 

Site 4 - (Fire Protection Training Area No. 3), slug/bail tests 

will be conducted. 

Pumping Tests - Pumping tests will be conducted at Sites 1 and 6. 

The objectives of these tests are to: 1) estimate the hydraulic 

properties of the aquifer; 2) estimate the potential yield of the 

aquifer; 3) estimate the degree of interconnection between the 

shallow and deep zones of the aquifer; 4) test for the anisotropy 

and homogeneity of the aquifer; and 5) check for boundary effects. 
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Prior to starting the pumping tests, an 8 hour step drawdown test 

will be performed in the pump test well at each site. Data from 

this test will be used to determine the maximum sustainable pumping 

rate for the 24-hour pump tests. 

Each pump test will involve the pumping of a 6" diameter. Type II 

well with a 30' screen (MW1-15R at Site 1, MW6-8R at Site 6) . 

Aquifer response will be monitored by a network of monitoring 

wells. The pump test wells will be designed to allow for sustained 

pumping rates as high as 50 gallons per minute (gpm). 

During the pump tests, water levels in a well located outside the 

radius of influence of the test will be monitored to evaluate how 

external influences affect water levels. External influences 

commonly include changes in barometric pressure and infiltration 

due to rainfall. A baroprobe will be used to continuously record 

atmospheric pressure during the tests. 

The pumping tests will be performed using an electrical submersible 

piHnp. Pumping rate will be gauged continuously during the tests, 

and will be adjusted, as required, to maintain a uniform rate. A 

portable generator and floodlights will be set up at each of the 

sites. 

Methods of analysis for the pump test data will likely include the 

Neuman Procedures for unconfined aquifers and the Theis recovery 

analysis for confined aquifers. The Theis results will be used as 

a secondary check on the Neuman Solution results. The Aqtesolv 

software package will be used during data reduction. Analysis will 

be conducted in accordance with "Analysis and Evaluation of Piimping 

Test Data" (Kruseman and De Ridder, 1991). 

Drawdown induced in the aquifer will be measured by transducers 

placed in each monitoring well at the pump test site. An In-Situ 
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Inc. SE 2000 Hydrologic Monitor (or equivalent) will be used to 

monitor and record the decreasing water levels during the tests. 

Data which is determined to be invalid will be removed from the 

pump test results. 

Piimp test waters will be collected, tested and disposed of 

according to regulatory requirements. It is estimated that 

approximately 100,000 gallons of water will require treatment after 

each test. 

Slug/Bail Tests - Four aquifer (slug/bail) tests will be performed 

at Site 4, in monitoring wells MW4-4, MW4-4D,MW4-5 and MW4-6. This 

type of test will provide values for the hydraulic conductivity, 

transmissivity and storage coefficient for the surficial deposits 

in the immediate vicinity of the well screen in each well. The 

purpose of conducting these tests is to provide a more accurate 

determination of the hydrogeologic conditions which exist at the 

site, to assist in determining suitable remediation options and in 

evaluating probable migration rates for suspected ground-water 

contaminants. The tests will be conducted using a downhole 

pressure transducer linked to an In Situ Inc. SE 2000 Hydrologic 

Monitor. Data reduction will be conducted using the Aqtesolv 

software package. The Bouwer and Rice method will be used for data 

interpretation. 

2.1.7 Vapor Extraction Testing 

A soil vapor extraction test will be performed at Site 6. The 

objectives of this test are as follows: 

evaluate the flow of air that can be extracted from the 

wells vs vacuum required. 

evaluate the radius of influence of the vacuum produced 

by the system. 
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determine the type and concentrations of VOCs in the 

effluent air stream using an OVA and a laboratory gas 

chromatograph/mass spectrometer (GC/MS). 

develop a concentration vs. time trend for the VOCs in 

the effluent air stream. 

estimate the pounds per day of VOCs that can be removed 

from the subsurface.. 

The test will be conducted using the recovery well MW6-8R, which 

will be connected to the vapor extraction system. 

2.1.8 Surveying 

Upon completion of the wells, a survey crew will locate by standard 

surveying methods, each new monitoring well, soil boring, and 

sampling location. A vertical survey will be conducted to 

establish the elevation of each permanent monitoring well. 

Vertical control will be to the National Geodetic Vertical Datum. 

The horizontal grid coordination of each location will be recorded 

to an accuracy of ± 0.1'. The vertical elevation of monitoring 

wells will be established to within ± 0.01'. The survey will be 

tied to the base coordinate system. 

2.1.9 Equipment Decontamination 

All downhole drilling tools will be steam cleaned and washed with 

Alconox prior to commencement of each boring. Split Spoon Samplers 

will be cleaned after each use with Alconox and water, rinsed twice 

with potable water, rinsed once with deionized water, and then with 

spray rinses containing spectroscopic grade methanol and pesticide 

grade hexane before being allowed to air dry on a clean surface 

(aluminum foil or clean PVC sheeting) . All decontamination 
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solutions will be containerized in dr\ims and will be subject to the 

same waste handling requirements as other liquid wastes (see 

2.1.10). 

2.1.10 Waste Handling 

All drill cuttings will be containerized in clean. Department of 

Transport (DOT) approved drums. All drums of soil will be moved to 

a staging area to be designated by the base. All drums will be 

suitably and permanently laUoelled with the project name (Scott 

AFB), the location (i.e., MWl-12), the date, the contents of the 

drum (soil) , and the name of the base Point of Contact. If 

existing analytical results warrant it, one composite sample of the 

soil cuttings from each site will be taken for TCLP analysis. The 

method of disposal of the drioms will be decided on the basis of 

these results. 

Development water, decontamination water, and purge water will also 

be containerized in DOT approved drums, suitably labelled and moved 

to a central staging area. The method of disposal will be decided 

once the analytical results for ground-water samples from each well 

become available. 

A separate driim will be provided at each site for the disposal of 

such items as Tyvek, gloves etc. 

2.1.11 Field Task Summary 

Tables 2-1 through 2-9 provide a siommary of the field tasks which 

will be conducted at each of the eight sites and at the background 

location for this investigation. 
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2.2 ENVIRONMENTAL SAMPLING 

Field sampling activities include the collection of ground-water, 

surface water, sediment and soil boring samples. The collection 

methods, including sample handling, sample custody, QC samples, and 

sample analysis are presented in the following subsections. 

2.2.1 Procedures for Collection of Samples 

This section presents the planned program for collection of samples 

for chemical analysis. The following sections present the site-

specific sampling requirements, the planned sample collection 

procedures, and the procedures to be used to maintain sample 

integrity. 

Prior to all sampling, a field laboratory will be established. The 

laboratory will contain all equipment, supplies, safety gear, and 

instrximentation necessary for the collection of samples. Table 

2-13 provides a checklist for field equipment. 

Prior to sampling, field instruments will be calibrated, files 

containing sample information will be processed and labels will be 

prepared. Sample bottles will be sorted for each sample location 

according to analyses. 

Environmental conditions will also be characterized. Each sampling 

site will be characterized by the following criteria. 

1. Location of work 

2. Weather 

3. Rainfall 

4. Temperature - minimum and maximum 

5. Wind direction 

2597-0114.15 2-50 



General 

TABLE 2-13 

FIELD EQUIPMENT CHECKLIST 
Scott Air Force Base, Illinois 

1. Investigation Work Plan 
2. Sampling and Analysis Plan (includes Quality Assurance Project Plan and Field Sampling 

Plan) 
3. Health and Safety Plan 
4. Site base map 
5. Hand calculator 
6. Brunton compass 
7. Personal clothing and equipment 

Safety Equipment 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

Work gloves 
Barrier rope 
Plastic flagging tape 
Drinking v</ater container 
Gatorade or equivalent 
First aid kit 
Eyewash kit 
Spill control (Vermiculite) 

Personal Protective Equipment 

1. Long cotton underwear 
2. Coveralls, cotton 
3. Coveralls, Tyvek 
4. Surgical gloves 
5. Protective gloves (polypropylene/nitrile/viton) 
6. Protective boots (rubber, steel toe/shank) 
7. Hard hat 
8. Face shield 
9. Safety glasses 
10. Air-purifying respirator 
11. Respirator spectacle kit 

Environmental Monitoring Equipment 

1. Shovels 
2. Keys to well caps 
3. pH meter (with calibrating solutions) 
4. pH paper 
5. Thermometer 
6. Conductivity meter (with calibrating solution) 
7. Organic vapor analyzer or photoionization detector with calibration gas 
8. Explosimeter 
9. Oxygen meter 
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TABLE 2-13 

FIELD EQUIPMENT CHECKLIST 
Scott Air Force Base, Illinois 

Sampling Equipment 

1. Tool box with assorted tools (pipe wrenches, screwdrivers, socket set and driver, open 
and box end wrenches, hacksaw, hammer, vise grips) 

2. Geologic hammer 
3. Trowel 
4. Stainless steel and/or Teflon spatula 
5. Hand auger 
6. Dames & Moore Type U split-spoon sampler with liners (stainless steel, brass) 
7. Engineer's tape 
8. Steel tape 
9. Electric water level sounder 
10. Petroleum interface probe ^ 
11 . Batteries 
12. Bailers (Teflon, stainless steel, acrylic, PVC) 
13. Slug test water displacement tube 
14. Vacuum hand pump 
15. Electric vacuum pump 
16. Displacement hand pump 
17. Mechanical pump (centrifugal, submersible, bladder) 
18. Portable generator 
19. Gasoline for generator 
20. Hose 
2 1 . Calibrated buckets 
22. Stop watch 
23. Orifice plate or equivalent flow meter 
24. Data logger and pressure transducers 
25. Sample bottles 
26. Sample preservatives (nitric, hydrochloric, sodium hydroxide) 
27. Heavy-duty aluminum foil 
28. Coolers 
29. Ice (not reusable ice packs ['Blue Ice']) 
30. Large 'Ziploc' freezer bags 
3 1 . Miscellaneous garbage bags 
32. Duct tape 
33. Strapping tape 
34. Paper towels 
35. 'Bubble' pack 
36. Vermiculite 
37. Clear tape 
38. Containers for field tests (pH, SC, temp.) 
39. Transfer pipets (glass) and bulbs 
40. Polyethylene rope for bailers 
4 1 . Teflon tubing to cover bailer rope 
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TABLE 2-13 

FIELD EQUIPMENT CHECKLIST 
Scott Air Force Base, Illinois 

Decontamination Equipment 

1. Potable water 
2. Alconox, Liquinox, or equivalent 
3. Methanol, pesticide-grade 
4. Hexane, pesticide-grade 
5. Nitric acid 
6. Distilled, deionized water, reagent or HPLC-grade 
7. Teflon squeeze bottles 
8. Stainless steel garden sprayers 
9. Buckets and containers for decontamination fluids 
10. Scrub and bottle brushes 
11. Waste containers (plastic trash cans/55-gallon hazardous waste containment drums) 
12. Steam cleaner (generally provided by subcontractor) 

Documentation Supplies 

1. Field log book 
2. Daily quality control report 
3. Soil test boring record 
4. Monitoring well installation log forms 
5. Well development data forms 
6. Field sampling report 
7. Aquifer test data forms 
8. Sample chain-of-custody log forms 
9. Custody seals 
10. Cooler labels ("This side up, ' 'Hazardous Material,' "Fragile') 
11. Federal Express/DHL labels 
12. Request for analysis form 
13. Sample bottle labels 
14. Camera and film 
15. Paper 
16. Pens/pencils 
17. Felt tip markers (indelible ink) 
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6. Ongoing activities that may influence or disrupt sampling 

efforts. 

7. Accessibility to the sampling locations, e.g. rough 

terrain, fallen trees, flooding, etc. 

These criteria will be recorded in the field sampling books and 

used to assess sampling procedures in relation to the sample data. 

The field team leader will brief the sampling team on safety, 

decontamination stations and any other sampling protocols 

necessary. Each sampling team member will wear the appropriate 

level of safety gear. 

2.2.1.1 Ground-Water Sampling - Ground-water samples will be 

collected from newly-installed wells and existing wells at Scott 

AFB. Table 2-14 lists the samples taken from each site. 

2.2.1.1.1 Sampling Equipment - Ground-water samples will be 

obtained with cleaned and dedicated teflon bailers or dedicated 

purge and bladder pumps. Bailers will be cleaned as outlined in 

Section 2.3.4. After the bailer has air-dried it will be wrapped 

in aluminum foil to prevent contcunination. Polyethylene rope will 

be used to lower the bailer into the well. The portion of the rope 

that enters the water will be covered with teflon tubing. If 

dedicated bladder pumps are used, the monitoring wells will be 

purged and sampled with the bladder pump. The bladder pump will be 

placed in the screened interval of the well. Figure 2-12 

illustrates the pump system. 

2.2.1.1.2 Sampling Protocol - Ground-water sampling will be 

conducted in a manner which minimizes interaction of the sample and 

the surface environment. 
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TABLE 2-14 

GROUND-WATER AND SURFACE WATER SAMPLES 
Scott Air Force Base, Illinois 

SITE 

BACKGROUND: 

SAMPLE ID 

MWB-1 

MWB-1 D 

MWB-2 

MWB-2D 

SWB-1 

SWB-2 

SWB-3 

NUMBER OF 
SAMPLES TAKEN 

3* 

3* 

3* 

3* 

3* 

LANDFILL: MWl-12 

MWl-12D 

MWl-13 

MW1-13D 

MWl-14 

MW1-14D 

MW1-15 

MW1-15R 

MWl-16 

MW1-16D 

MWl-17 

MW1-18 

MWl-19 

MWl-20 

MW1-21 

MWl-22 

MWl-23 

MWl -4 

MWl-7 

MWl-9 

MWl-1 OS 

MW1-10D 

MWl-11 

SW1-7 

SW1-8 

SW1-9 

SW1-10 

SW1-11 

FPTA No. 1: No water samples 
collected. 
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TABLE 2-14 

GROUND-WATER AND SURFACE WATER SAMPLES 
Scott Air Force Base, Illinois 

SITE 

FPTA No. 2: 

FPTA No. 3: 

SAMPLE ID 

MW3-2 

MW3-3 

MW3-4 

MW3-5 

MW4-1 

MW4-2 

MW4-4 

MW4-4D 

MW4-5 

MW4-6 

HP4-1 

HP4-2 

HP4-3 

HP4-4 

HP4-5 

HP4-6 

HP4-7 

HP4-8 

HP4-9 

HP4-10 

HP4-11 

HP4-12 

HP4-13 

HP4-14 

HP4-15 

HP4-16 

HP4-17 

HP4-18 

HP4-19 

HP4-20 

HP4-21 

HP4-22 

HP4-23 

HP4-24 

HP4-25 

HP4-26 

NUMBER OF 
SAMPLES TAKEN 

1 
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TABLE 2-14 

GROUND-WATER AND SURFACE WATER SAMPLES 
Scott Air Force Base, Illinois 

SITE 

FPTA No. 3 (continued): 

FACILITY 8550: 

SAMPLE ID 

HP4-27 

HP4-28 

HP4-29 

HP4-30 

MW5-4 

MW5-5 

MW5-6 

SW5-1 

SW5-2 

SW5-3 

SW5-4 

SW5-5 

HP5-1 

HP5-2 

HP5-3 

HP5-4 

HP5-5 

HP5-6 

HP5-7 

HP5-8 

HP5-9 

HP5-10 

HP5-11 

HP5-12 

HP5-13 

HP5-14 

HP5-15 

HP5-16 

HP5-17 

HP5-18 

HP5-19 

NUMBER OF 
SAMPLES TAKEN 
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TABLE 2-14 

GROUND-WATER AND SURFACE WATER SAMPLES 
Scott Air Force Base, Illinois 

SITE 

FACILITY 8550 (continued): 

FACILITY 1965: 

SAMPLE ID 

HP5-20 

HP5-21 

HP5-22 

HP5-23 

HP5-24 

HP5-25 

HP5-26 

HP5-27 

HP5-28 

HP5-29 

HP5-30 

HP6-1 

HP6-2 

HP6-3 

HP6-4 

HP6-5 

HP6-6 

HP6-7 

HP6-8 

HP6-9 

HP6-10 

HP6-11 

HP6-12 

HP6-13 

HP6-14 

HP6-15 

HP6-16 

HP6-17 

HP6-18 

HP6-19 

HP6-20 

MW6-8R 

MW6-7 

NUMBER OF 
SAMPLES TAKEN 
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TABLE 2-14 

GROUND-WATER AND SURFACE WATER SAMPLES 
Scott Air Force Base, Illinois 

SITE 

FACILITY 1965 (continued): 

SLUDGE WEATHERING LAGOON: 

SAMPLE ID 

MW6-6 

MW6-5 

MW6-4 

MW6-2 

HP7-1 

HP7-2 

HP7-3 

HP7-4 

HP7-5 

HP7-6 

HP7-7 

HP7-8 

HP7-9 

HP7-10 

HP7-11 

HP7-12 

HP7-13 

HP7-14 

HP7-15 

HP7-16 

HP7-17 

HP7-18 

HP7-19 

HP7-20 

SW7-1 

SW7-2 

SW7-3 

SV\A7-4 

NUMBER OF 
SAMPLES TAKEN 

1 
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TABLE 2-14 

GROUND-WATER AND SURFACE WATER SAMPLES 
Scott Air Force Base, Illinois 

SITE 

BUILDING 1680: 

SAMPLE ID 

No further sampling 
required. 

NUMBER OF 
SAMPLES TAKEN 

-

NOTE: Wells MWl-4, MWl-7, MW-19, MWl-1 OS, MWl-100, MWl -11 , MW3-2, MW3-3, MW4-1, 
MW4-2 and MW6-2 are existing wells that will be sampled. 

MW = Monitoring Well 
SW = Surface Water 
HP = Hydropunch 
* = One sample taken for each of three sampling events. 

2597-0114.15 
2-60 6 of 6 



FIGURE 2-12 
DEDICATED WELL SYSTEM 
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The sampling protocol at Scott AFB will be as follows: 

a. Floating Hydrocarbon Measurement - An electronic 

interface probe will be used to test for the presence of 

floating product in the newly-installed and existing 

wells. The probe will be lowered into the wellbore and 

if product is present, its thickness will be recorded. 

Its presence will be confirmed by withdrawing a sample. 

The probe will be decontaminated after each use by the 

protocol described in subpart b. 

b. Measure Water Level - An electronic water level indicator 

will be used to measure the static water level in the 

well prior to purging. The water level probe will be 

lowered into the wellbore and the water level will be 

recorded. The volume of water in the wellbore and filter 

pack will be calculated using the equation in subpart c. 

Decontamination of the probe will be performed to 

minimize the potential for cross-contamination between 

wells. As the probe is being withdrawn from the well, 

the following procedure will be used for decontamination: 

1) Hand wash the calibrated tape and probe with 

bristle brush and a solution of Alconox (or 

equivalent); 

2) Rinse with copious quantities of potable water; 

3) Rinse with deionized (Reagent Grade II) water; 

4) Spray-rinse with pesticide grade methanol; 

5) Spray-rinse with pesticide grade hexane; 

6) Air dry. 

The water level indicator will be cleaned thoroughly 

using this method between each wellbore. 
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Purge the well with the teflon bailer or purge pump until 

the pH, specific conductance, and temperature have 

stabilized within ±0.2 pH units, ±5 percent, and +1 

degree C respectively. Remove a minimum of three fluid 

casing volumes, checking the above mentioned parameters 

after each casing volinne is removed. If, after three 

fluid casing volumes have been removed, the parameters 

have not been stabilized, remove well casing volumes 

until the parameters stabilize or until six volumes have 

been purged. If the well bails dry and does not recharge 

within a reasonable time to permit three volumes to be 

removed, record the volume removed and sample as soon as 

sufficient recharge has occurred. The calculation for 

well volume is presented below: 

CALCULATING WATER VOLUME 

VOLUME OF WATER IN WELL 

Ĥ  n 7.48 [(Rî  - R2̂ ) .0 + R% ] 
Volume of Volume of 
hole with PVC with 
sand pack sand pack 

Ĥ  = height of water in well screen and sand pack 

in feet 

r., = radius of borehole in feet 

rg = radius of PVC in feet 

7.48 = amount of water in 1 cubic ft, 

0 = porosity of sand pack 
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d. Label Sample - Label the sample bottle as outlined in 

Section 2.2.2 . 

e. Collect Sample - Ground-water sampling will be conducted 

by using dedicated bailers. The collection procedure is 

described below, 

(1) Bailer - After purging the well and sufficient 

recharge has been allowed, samples for volatile 

organics should be collected using the first bailer 

voliome. Lower the bailer slowly until it contacts 

the water surface, and allow the bailer to sink to 

the desired depth and fill, with a minimum of 

surface disturbance. Slowly withdraw the bailer, 

taking care to prevent contact of the bailer line 

with the ground. Slowly discharge the contents 

into the appropriate sample containers. Repeat the 

process as necessary to fill each container to the 

required volume. Vials for volatile analysis will 

be completely filled, leaving no air space above 

the liquid portion (to minimize volatilization), 

Check that the Teflon on the Teflon-lined silicone 

septum is toward the sample in the caps and secure 

the cap tightly. If semi-volatile compounds are to 

be sampled for, collect these samples next. 

Proceed to the collection of samples for the 

remaining analyses. Be careful of all pre-

preserved bottles. If acids are present, open the 

bottle upwind and away from the body. Table 2-15 

lists the parameters analyzed at each site and the 

methods employed. 

(2) Bladder Pump - After purging, the air hose will be 

fitted to the air line nipple on the bladder pump 
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TABLE 2 - 1 5 

ANALYTICAL METHODS 
Scott Air Force Base, Illinois 

PARAMETER METHOD 

BACKGROUND: 
GROUND WATER AND SURFACE WATER 

Volatile Organic Compounds 
Semi-volatile Organic Compounds 
Metals (totals only) 

ICP 
GFAA 

Arsenic 
Selenium 
Lead 
Thallium 

CVAA 
Mercury 

Cyanide 
Total Petroleum Hydrocarbons 
Pesticides 
Explosives (ground water only) 
Total Dissolved Solids 

SW8240 

SW 3520/8270 

SW 3005/6010 

SW 7060 
SW7740 
SW 3020/7421 ** 
SW 3020/7841 
SW 7470 
SW9010 
LUFT Cal-DHS 
SW 3520/8080 
SW 8330 
EPA 160.1 

SOIL AND SEDIMENT 
Volatile Organic Compounds 
Semi-volatile Organic Compounds 
Metals 

ICP 
GFAA 

Arsenic 
Selenium 
Lead 
Thallium 

CVAA 
Mercury 

Cyanide 
Total Petroleum Hydrcxsarbons 
Pesticides/PCBs 

SW8240 
SW 3550/8270 

SW 3050/6010 

SW 3050/7060 
SW 3050/7740 
SW 3050/7421 ** 
SW 3050/7841 

SW7471 
SW9012 
LUFTCal-DHS 
SW 3550/8080 
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TABLE 2 - 1 5 

ANALYTICAL METHODS 
Scott Air Force Base, Illinois 

PARAMETER METHOD 

SITE 1 - LANDFILL: 
GROUND WATER AND SURFACE WATER 

Volatile Organic Compounds 
Semi-volatile Organic Compounds 
Metals (totals only) 

ICP 
GFAA 

Arsenic 
Selenium 
Lead 
Thallium 

CVAA 
Mercury 

Cyanide 
Total Petroleum Hydrocarbons 
Pesticides 
Explosives (ground water only) 
Total Dissolved Solids 

SW8240 

SW 3520/8270 

SW 3005/6010 

SW 7060 
SW7740 
SW 3020/7421 ** 
SW 3020/7841 
SW 7470 
SW9010 
LUFTCal-DHS 
SW 3520/8080 
SW 8330 
EPA 160.1 

SOIL AND SEDIMENT 
Volatile Organic Compounds 
Semi-volatile Organic Compounds 
Metals 

ICP 
GFAA 

Arsenic 
Selenium 
Lead 
Thallium 

CVAA 
Mercury 

Cyanide 
Total Petroleum Hydrocarbons 
Pesticides/PCBs 

SW 8240 
SW 3550/8270 

SW 3050/6010 

SW 3050/7060 
SW 3050/7740 
SW 3050/7421 ** 
SW 3050/7841 

SW 7471 
SW9012 
LUFTCal-DHS 
SW 3550/8080 
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TABLE 2 - 1 5 

ANALYTICAL METHODS 
Scott Air Force Base, Illinois 

PARAMETER METHOD 

SITE 2 - FIRE PROTECTION AREA NO. 1: 
GROUND WATER AND SURFACE WATER 

No water samples collected 

SOIL ANO SEDIMENT 
Volatile Organic Compounds 
Total Petroleum Hydrocarbons 

SW8240 
LUFTCal-DHS 

SITE 3 - FIRE PROTECTION AREA NO. 2: 
GROUND WATER 

Volatile Organic Compounds . 
Semi-volatile Organic Compounds 
Metals (totals only) 

ICP 
GFAA 

Arsenic 
Selenium 
Lead 
Thallium 

CVAA 
Mercury 

Total Petroleum Hydrocarbons 
Pesticides 
Total Dissolved Solids 

SOIL 
Volatile Organic Compounds 
Semi-volatile Organic Compounds 
Metals 

ICP 
GFAA 

Arsenic 
Selenium 
Lead 
Thallium 

CVAA 
Mercury 

Total Petroleum Hydrocarbons 
Pesticides/PCBs 

SW8240 

SW 3520/8270 

SW 3005/6010 

SW 7060 
SW7740 
SW 3020/7421 ** 
SW 3020/7841 
SW 7470 
LUFTCal-DHS 
SW 3520/8080 
EPA 160.1 

SW8240 
SW 3550/8270 

SW 3050/6010 

SW 3050/7060 
SW 3050/7740 
SW 3050/7421 ** 
SW 3050/7841 

SW7471 
LUFTCal-DHS 
SW 3550/8080 
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TABLE 2 - 1 5 

ANALYTICAL METHODS 
Scott Air Force Base, Illinois 

PARAMETER METHOD 

SITE 4 - FIRE PROTECTION AREA NO. 3: 
GROUND WATER 

Volatile Organic Compounds 
Semi-volatile Organic Compounds 
Metals (totals only) 

ICP 
GFAA 

Arsenic 
Selenium 
Lead 
Thallium 

CVAA 
Mercury 

Total Petroleum Hydrcxiarbons 
Total Dissolved Solids 

SW8240 

SW 3520/8270 

SW 3005/6010 

SW 7060 
SW7740 
SW 3020/7421 ** 
SW 3020/7841 
SW 7470 
LUFT Cal-DHS 
EPA 160.1 

SOIL 
Volatile Organic Compounds 
Semi-volatile Organic Compounds 
Metals 

ICP 
GFAA 

Arsenic 
Selenium 
Lead 
Thallium 

CVAA 
Mercury 

Total Petroleum Hydrocarbons 

SW8240 
SW 3550/8270 

SW 3050/6010 

SW 3050/7060 
SW 3050/7740 
SW 3050/7421 ** 
SW 3050/7841 

SW 7471 
LUFTCal-DHS 
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TABLE 2 - 1 5 

ANALYTICAL METHODS 
Scott Air Force Base, Illinois 

PARAMETER METHOD 

SITE 5 - FACILITY 8550: 
GROUND WATER AND SURFACE WATER 

Volatile Organic Compounds 
Semi-volatile Organic Compounds 
Metals (totals only) 

ICP 
GFAA 

Arsenic 
Selenium 
Lead 
Thallium 

CVAA 
Mercury 

Total Petroleum Hydrocarbons (ground water only) 
(Semi-VOA extraction only) 

Total Dissolved Solids 

SW8240 

SW 3520/8270 

SW 3005/6010 

SW 7060 
SW7740 
SW 3020/7421 ** 
SW 3020/7841 
SW 7470 
LUFTCal-DHS 

EPA 160.1 

SOIL AND SEDIMENT 
Volatile Organic Compounds (soil only) 
Semi-volatile Organic Compounds 
Metals 

ICP 
GFAA 

Arsenic 
Selenium 
Lead 
Thallium 

CVAA 
Mercury 

Total Petroleum Hydrocarbons (soil only) 
(Semi-VOA extraction only) 

SW8240 
SW 3550/8270 

SW 3050/6010 

SW 3050/7060 
SW 3050/7740 
SW 3050/7421 ** 
SW 3050/7841 

SW 7471 
LUFTCal-DHS 
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TABLE 2 - 1 5 

ANALYTICAL METHODS 
Scott Air Force Base, Illinois 

PARAMETER METHOD 

SITE 6 - FACILITY 1965: 
GROUND WATER 

Volatile Organic Compounds 
Semi-volatile Organic Compounds 
Metals (totals only) 

ICP 
GFAA 

Arsenic 
Selenium 
Lead 
Thallium 

CVAA 
Mercury^ 

Total Petroleum Hydr(x:arbons 
(VOA extraction only) 

Total Dissolved Solids 

SW8240 
SW 3520/8270 

SW 3005/6010 

SW 7060 
SW7740 
SW 3020/7421 * 
SW 3020/7841 

SW 7470 
LUFTCal-DHS 

EPA 160.1 

SOIL 
Volatile Organic Compounds 
Semi-volatile Organic Compounds 
Metals 

ICP 
GFAA 

Arsenic 
Selenium 
Lead 
Thallium 

CVAA 
Mercury 

Total Petroleum Hydrcxsarbons 
(VOA extraction only) 

SW8240 
SW 3550/8270 

SW 3050/6010 

SW 3050/7060 
SW 3050/7740 
SW 3050/7421 ** 
SW 3050/7841 

SW 7471 
LUFTCal-DHS 
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TABLE 2 - 1 5 

ANALYTICAL METHODS 
Scott Air Force Base, Illinois 

PARAMETER METHOD 

SITE 7 - GROUND WATER AND SLUDGE WEATHERING LAGOON: 
SURFACE WATER 

Volatile Organic Compounds 
Semi-volatile Organic Compounds 
Metals (totals only) 

ICP 
GFAA 

Arsenic 
Selenium 
Lead 
Thallium 

CVAA 
Mercury 

Total Petroleum Hydrcx:arbons 
Total Dissolved Solids 

SW8240 
SW 3520/8270 

SW 3005/6010 

SW 7060 
SW7740 
SW 3020/7421** 
SW 3020/7841 

SW 7470 
LUFTCal-DHS 
EPA 160.1 

SEDIMENT 
Volatile Organic Compounds 
Semi-volatile Organic Compounds 
Metals 

ICP 
GFAA 

Arsenic 
Selenium 
Lead 
Thallium 

CVAA 
Mercury 

Total Petroleum Hydrocarbons 

SW8240 
SW 3550/8270 

SW 3050/6010 

SW 3050/7060 
SW 3050/7740 
SW 3050/7421** 
SW 3050/7841 

SW 7471 
LUFTCal-DHS 
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TABLE 2 - 1 5 

ANALYTICAL METHODS 
Scott Air Force Base, Illinois 

PARAMETER METHOD 
SITE 8 - BUILDING 1680: 

No further sampling required 

SW - Test Methods for Evaluating Solid Waste. EPA SE-846, 3rd Edition, 1986. 
EPA - Method for Chemical Analysis of Water and Sastes. EPA 600/4-79-020, March 1983. 
LUFTCal-DHS - Department of Health Services. 1985. Recommended Methods of Analysis 

'for the Organic Components Required for AB 1803, Fourth Edition. California DHS 
Sanitation and Radiation laboratory, Berkeley, CA. 

* - Ground-water samples will only be analyzed for volatile organic compounds. 
** - If the lead concentration detected on the ICP is >10x the instrument detection limit (IDL) 

on the ICP, the ICP value can be used, even if the IDL is above the AFCEE Maximum 
Quantitation Limit found in Table 2 - 2 of the AFCEE Handbook to Support the Installation 
Restoration Program (IRP) Statements of Work (Version 4.0). If the lead concentration 
detected on the ICP is < lOx the IDL on the ICP, then the GFAA analysis is required. 
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and the compressor will be turned on. The 

discharge rate for the bladder pump should be set 

around 100 mis/minute for successful volatile 

sampling. This rate will be measured by using a 

100 ml graduated cylinder and timing the flow. The 

flow rate will be adjusted with the controller 

until 100 mis/minute is achieved. Volatile samples 

will be collected first. Vials for volatile 

analysis will be completely filled leaving no air 

space. Semi-volatile samples will be filled next. 

Proceed with the collection of samples for the 

remaining analyses. 

f. Measure Water Level - After samples have been collected, 

the well cap should be replaced. Static water level will 

be measured again after sufficient recharge has been 

allowed (24 hours). 

g. Measure pH. Temperature and Specific Conductance -Follow 

procedure as outlined in Section 2.3. 

h. Custody. Handling and Shipping - Complete the procedures 

as outlined in Sections 2.2.2 and 2.2,3. 

2.2.1.2 Soil Sampling - Samples will be collected from soil 

borings of the newly-installed monitoring wells, from independent 

soil borings, and from surface soils. Table 2-16 lists the samples 

taken from each site. TCLP analysis may not be performed on 

drummed soil cuttings; data from the total analyses will be 

reviewed and if analytes are present at concentrations that may 

exceed a TCLP regulatory limit, then TCLP will be performed. 

The following section discusses soil sampling and collection 

procedures. Included are discussions of soil sampling protocol and 

equipment. 

I 
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TABLE 2-16 

SOIL AND SEDIMENT SAMPLES 
Scott Air Force Base, Illinois 

SITE 

BACKGROUND: 

LANDFILL: 

SAMPLE ID 

MWB-1 S 
MWB-1 DS 
MWB-2S 

MWB-2DS 
SDB-1 
SDB-2 
SDB-3 

SSB-1 

SSB-2 

SSB-3 

SSB-4 

SSB-5 

SSB-6 

SSB-7 

SSB-8 

SSB-9 

SSB-10 

MW1-12S 

MW1-12DS 

MW1-13S 

MW1-13DS 

MW1-14S 

MW1-14DS 

MW1-15S 

MW1-15RS 

MW1-16S 

MW1-16DS 

MW1-17S 

MW1-18S 

MW1-19S 

MW1-20S 

MW1-21S 

MW1-22S 

MW1-23S 

SSI-9 

NUMBER OF 
SAMPLES TAKEN 

2 
3 
2 
3 
3 

0 

3 

0 

3 

0 

3 

0 

3 

0 

3 

2 

2 

2 

2 

2 

2 

2 

1 
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TABLE 2-16 

SOIL ANO SEDIMENT SAMPLES 
Scott Air Force Base, Illinois 

SITE 

LANDFILL (continued): 

FPTA No. 1 : 

SAMPLE ID 

SS1-10 
SSl-11 

SSI-12 

SS1-13 

SS1-14 

SS1-15 

SS1-16 

SS1-17 

SS1-18 

SS1-19 

SSI-20 

SS1-21 

SSI-22 

SSI-23 

SSI-24 

SSI-25 

SSI-26 

SSI-27 

SSI-28 

SDl-7 

SDl-8 

SDl-9 

SDl-10 

S D M I 

SS2-1 

SS2-2 

SS2-3 

SS2-4 

SS2-5 

NUMBER OF 
SAMPLES TAKEN 
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TABLE 2-16 

SOIL AND SEDIMENT SAMPLES 
Scott Air Force Base, Illinois 

SITE 

FPTA No. 2: 

FPTA No. 3: 

FACILITY 8550: 

SAMPLE ID 

SB3-3 

SB3-4 

MW3-4S 

MW3-5S 
SS3-1 
SS3-2 
SS3-3 
SS3-4 
SS3-5 

MW4-4S 

MW4-4DS 

MW4-5S 
MW4-6S 

SB4-4 

SB4-5 

SB4-6 
SB4-7 

MW5-4S 

MW5-5S 

MW5-6S 

SS5-1 

SS5-2 

SS5-3 

SS5-4 

SS5-5 

SS5-6 

SS5-7 

SS5-8 

SS5-9 

SS5-10 

SD5-1 

SD5-2 

SD5-3 

SD5-4 

SD5-5 

NUMBER OF 
SAMPLES TAKEN 

2 

2 
2 

2 

0 
3 
2 
2 
2 
2 
2 
2 

2 

2 

2 
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TABLE 2-16 

SOIL AND SEDIMENT SAMPLES 
Scott Air Force Base, Illinois 

SITE 

FACILITY 1965: 

SLUDGE WEATHERING LAGOON: 

BUILDING 1680: 

SAMPLE ID 

HSB6-1 
HSB6-2 
HSB6-3 
HSB6-4 

HSB6-5 
HSB6-6 
HSB6-7 

HSB6-8 
HSB6-9 

HSB6-10 

HSB6-11 
HSB6-12 

HSB6-13 
HSB6-14 

HSB6-15 
HSB6-16 
HSB6-17 

HSB6-18 

HSB6-19 

HSB6-20 

MW6-4S 

MW6-5S 

MW6-6S 

MW6-7S 

MW6-8RS 

SD7-1 

SD7-2 

SD7-3 

SD7-4 

No further sampling 
required. 

NUMBER OF 
SAMPLES TAKEN 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

1 

1 

1 

1 

SB = Soil Boring 
SS = Surface Soil 
SD = Sediment 
HSB = Soil Boring from Hydropunch 
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Subsurface soil samples for laboratory analysis will be collected 

using a stainless-steel split spoon sampler with California brass 

ring inserts, and surface soil samples will be collected using a 

hand auger. Care has been taken to determine the best practical 

sampling procedure that will result in obtaining representative 

samples. The samples must maintain the integrity of the original 

mediiim through collection, transportation, and delivery to the 

analyst. The soil samples will be collected and containerized as 

described in the following paragraphs. 

Subsurface soil samples - Two sizes of hollow stem augers will be 

used at the sites. A 6W-inch auger will be used to drill the bore 

hole for the 2-inch diameter monitoring wells and the independent 

soil borings. A 8̂ >̂ -inch auger will be used to drill the bore hole 

for the 6-inch diameter recovery wells. The auger will encase an 

18-inch long, stainless-steel split spoon which will, in turn, 

encase three 6-inch California brass rings. Each boring will be 

advanced using a hollow-stem auger. Section 2.1 describes the 

depths at which the samples will be collected. The split spoon 

will be placed on a sheet of aluminum foil upon retrieval from the 

auger. Each end of the split spoon will be opened by unscrewing 

the end caps.-̂  Samples from certain borings are to be collected at 

depths which exhibit the highest organic vapor readings. A hand 

held organic vapor analyzer (HNu) will be used to screen the 

individual boring samples. The split spoon will be opened and the 

end of each brass ring screened,̂  The sample (s) exhibiting the 

highest organic vapor readings will be sent to the laboratory for 

analysis. After the boring samples have been screened for organic 

vapor, the brass rings will be sealed with a teflonpatchand'' 

pl̂ STlTc cap^ thu¥°encasing the sample in the brass ring. The 

"lttl-dd-l'e'-'6'̂iTicir'5"ralisrFi'ng~̂^ will be sent to the laboratory" 

volat_ile organic compound analysiŝ . Soil from the remaining two 

brass rings will be removed and placed into a stainless-steel 

mixing bowl. The sample will be thoroughly mixed with a stainless-

steel spoon and placed into the appropriate pre-cleaned jars (Table 

5-1 from the QAPP). 
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Surface soil samples - Surface soil samples will be collected at a 

depth of 0-2 feet. Surface soil samples will be collected using a 

stainless-steel hand auger. 

The sampling protocol at Scott AFB will be as follows: 

a. Position the hand auger bucket over the desired sampling 

location, 

b. Drive the auger bucket directly into the soil. Rotate 

the auger as necessary to reach a sampling depth of 2 

feet, avoiding excess disturbance of surface particles. 

c. Retrieve the auger by lifting upward. 

d. Place auger into a stainless-steel mixing bowl and empty 

contents of the bucket into the bowl. 

e. Immediately sample for volatiles by filling vials 

completely full, avoiding headspace. 

f. Once the volatile organic samples have been collected, 

mix the remaining soil thoroughly. 

g. Place the well-mixed soil into the appropriate pre-

labeled sample containers (Table 5-1 from QAPP). 

Table 2-3 lists the parameters analyzed at each site and the 

analytical methods employed. 

Label Sample - Label the surface and subsurface sample 

bottles as outlined in Section 2.2.2. 

Chain-of Custody and Shipping - Complete the procedures 

as outlined in Sections 2.2.2 and 2.2.3 for the chain-of-

custody sample handling and shipping. 
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2.2.1.3 Surface Water Sampling - Surface water samples will be 

collected from Silver Creek and Mosquito Creek. Table 2-14 lists 

the samples taken from each site. The equipment and protocol for 

collecting surface water samples at Scott AFB is discussed in the 

following paragraph. 

Surface water samples will be collected with stainless-steel 

beakers in "high-flow" areas. Each beaker will be cleaned using 

the method described in Section 4.4 before sample collection. 

Collect samples from the downstream to the upstream locations. 

Slowly submerge the beaker into the water. When the beaker is 

full, slowly pour the contents down the side and into the sample 

bottles. Completely fill volatile vials first, leaving no 

headspace. Fill sample containers for the remaining analyses. 

2.2.1.4 Sediment Sampling - Sediment samples will be collected 

from Silver Creek and Mosquito Creek. Table 2-16 lists the samples 

taken from each site. The equipment and protocol for collecting 

sediment samples at Scott AFB is discussed in the following 

paragraph. 

Sediment samples will be collected with stainless-steel hand 

augers. Collect the sample by driving the hand auger through the 

water and into the sediments. Rotate the auger as necessary to 

reach a sample depth of 6 inches, avoiding excess disturbance of 

surface sediment particles. Retrieve the auger by lifting upward 

and empty the contents of the auger bucket into a stainless-steel 

mixing bowl. Completely fill volatiles first, leaving no 

headspace. Once the volatile organic samples have been collected, 

mix the remaining sediment thoroughly and fill sample containers 

for the remaining analyses. 
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2.2.2 Sample Handling 

The following sections describe the proper way to label, identify, 

ship, and preserve samples. 

2.2.2.1 Sample Labels - Field sampling personnel must properly 

identify all samples taken in the field with an adhesive sample 

label attached to the sample container. The sample label must 

contain the site name, field identification number; the date, time, 

and location of sample collection; designation of the sample as a 

grab or composite; notation of the type of sample (e.g., ground­

water, soil boring, etc.); identification of preservatives used; 

any remarks; and the signature of the sampler. The sample labels 

will be placed on the bottles so as not to obscure any QA/QC data, 

and sample information will be legibly printed with waterproof ink. 

Field identification must be sufficient to allow easy cross-

reference with the site logbook. Clear tape will be placed over 

the label to prevent removal or damage. 

2.2.2.2 Sample Identification - The following section describes 

how each sample will be identified and what this identification 

signifies. 

The sample identification (ID) prefix is as follows: 

MW - New or existing monitoring wells installed 

SW - Surface water 

SB - Soil borings in which no monitoring well was installed 

SD - Sediment 

HP - Water collected by hydropunch 

HSB- Soil samples collected from hydropunch borings 

TB - Trip Blank 

AB - Ambient Condition Blank 
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DC - Drill Cuttings 

RN - Rinsate (Equipment blank) /̂l SM^ 

SS - Independent Surface Soils 

The number or character immediately following the sample prefix 

indicates which site the sample comes from. These numbers and 

their associated sites are as follows: 

B - Background 

1 - Landfill . 

2 - Fire Protection Training Area No. 1 

3 - Fire Protection Training Area No. 2 

4 - Fire Protection Training Area No. 3 

5 - Facility 8850 Spill Site 

6 - Facility 1965 Spill Site 

7 - Sludge Weathering Lagoon 

8 - Building 1680 (Old Dental Clinic) 

The following number(s) represent the number of the ground-water, 

soil, surface water or sediment sample. Soil samples collected 

from monitoring wells will have two additional character fields 

following the. sample number. The first character will be to 

indicate the soil matrix while the second character field indicates 

the depth from which the sample was taken. The depth characters 

are defined as follows: 

A - the shallowest soil boring sample taken 

B - the second shallowest soil boring sample taken (or the 

deepest if only two samples are taken) 

C - the third shallowest soil boring sample taken (or the 

deepest if three samples are taken) 

Some ground-water samples collected from existing monitoring wells 

have either the suffix "S" or "D" attached to the number of the 

sample. These characters signify shallow and deep wells 
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respectively. Newly installed deep wells (for both ground-water 

"MW" and soil "SB" samples) will have the "D" suffix attached to 

their respective number, and wells without a suffix are assumed to 

be shallow. 

Trip blanks will be labeled TB-XX, The "XX" are consecutive 

numbers from 1-9. 

Ambient condition blanks will be labeled with the appropriate 

prefix and numbered from 1-9. 

Drill cuttings will be labeled DC-XX. The "XX" are consecutive 

numbers from 1 up to the number of drums to be analyzed. 

Rinsate or equipment blanks will be labeled RN-XX, The "XX" 

indicates the sample number that the rinsate was collected. For 

example, if the rinsate was collected on the surface soil SS2-01 

then the rinsate would be labeled RN-SS2-01. 

Duplicates/replicates will be labeled in a manner so as to hide the 

identity of the sample as a duplicate/replicate. This will be 

accomplished by adding the number "1" to the sample ID, such as 

SS2-1XXX. Sample SS2-1101 is a duplicate of SS2-101, 

Matrix spike/matrix spike duplicate samples will have the same 

sample identification number with either the MS or MSD suffix 

attached. 

2.2.2.3 Handling and Shipping - The properly labeled and sealed 

sample containers will be placed in plastic "Ziploc" type bags and 

sealed. Approximately three inches of inert cushioning and 

absorbing material, such as vermiculite, will be placed in the 

bottom of the cooler. Bagged sample containers will be placed in 

the bottom of the cooler. Bagged sample containers will be 
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arranged in the cooler so that they do not touch, and will be 

packed in double ziploc bagged ice and additional packing material 

to prevent breakage. Samples should be packed so as to maintain a 

temperature of 4°C during shipment. Chain-of-custody documents 

will be sealed in air-tight plastic bags and taped to the inside of 

the cooler lid. 

The lid of the container will be taped shut and sealed with custody 

seals. Samples will be shipped directly to the laboratory by 

overnight courier on the day they are collected. The laboratory 

will be notified by phone of the sample shipment schedule and 

arrival time. No samples will be held more than 24 hours on-site. 

2.2.2.4 Sample Preservation - Samples recjuiring preservation will 

be sampled into pre-preserved bottles. The sample containers, 

sample volumes, holding times and preservation are presented in 

Table 5-1 of the QAPP. 

2.2.3 Sample Custody 

Field sample custody procedures are outlined below. 

2,2.3.1 Chain-of-Custody Record - Chain-of-Custody records will be 

provided in each sample cooler. The custody record will be fully 

completed, in triplicate, by the field technician designated by the 

Project Manager as responsible for sample shipment to the 

laboratory. The information specified on the chain-of-custody 

record will contain the same level of detail found in the site 

logbook, with the exception that on-site measurement data will not 

be recorded. The custody record will include, among other things, 

the following information: neime of person collecting the samples, 

date samples were collected, type of sampling conducted 

(composite/grab), location of sampling station (including the site 
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location), number and type of containers used, and signature of the 

Law person relinquishing samples to a non-Law person (such as a 

Federal Express agent), with the date and time of transfer noted. 

In addition, if samples are known to require rapid turnaround in 

the laboratory because of project time constraints or analytical 

concerns such as extraction time or sample retention period 

limitations, the person completing the chain-of-custody record 

should note these constraints in the remarks section of the custody 

record. Figure 2-13 shows the LENL Chain-of-Custody record. The 

same Chain-of-Custody form will be adapted for all subcontract 

laboratories unless a form is provided by the subcontract 

laboratory. If it is not practicable to seal all containers at a 

Federal Express office, they will be sealed beforehand. The 

duplicate custody record will, therefore, have the signature of the 

relincjuishing field technician and a statement of intent (for 

example, "To Federal Express (Baltimore office) p.m. 6/31/90). 

The duplicate custody record will then be placed in a plastic bag, 

taped to the underside of the cooler lid, and the cooler closed. 

The container will be tightly bound with filament tape, and if 

required by the Project Manager, may be padlocked. Finally, seals 

will be signed by the individual relinquishing custody and affixed 

in such a way that the box cannot be opened without breaking the 

seals. 

At the shipping agent's office, the relincjuishing individual will 

write all the specific shipping data (airway bill number, office, 

time, and data) on the original custody record. The original and 

duplicate custody records and the airway bill or delivery note 

together constitute a complete record, and it is the responsibility 

of the Project Manager to ensure that all records are consistent 

and that they are made part of the permanent job file maintained at 

LENL. 
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SLUDGE - SL 
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At the laboratory, the Sample Control Coordinator will open the 

package, retrieve the duplicate record, and complete the "Received 

for Laboratory by" box by affixing his/her signature. 

The figure coordinator will also fill in the "Method of Shipment" 

box with the shipper's name (e.g., Federal Express) and airway bill 

number. 

2,2.3,2 Custody Seals - Custody seals will be pre-printed, 

adhesive-backed seals with security slots designed to break if 

disturbed. Sample shipping containers (coolers, cardboard boxes, 

etc., as appropriate) will be sealed in as many places as necessary 

to ensure security. Seals will be signed and dated before use. 

Upon receipt by the laboratory, the custodian will check and 

certify, by completing logbook entries, that the seals on boxes and 

bottles are intact. 

2,2.4 OC Samples 

Quality control (QC) samples are collected and analyzed for the 

purpose of assessing the quality of the sampling effort and the 

analytical data. QC samples include duplicates and replicates of 

field samples, rinsate blanks, trip blanks, ambient condition 

blanks and background (upgradient) samples. The type, description, 

preparation and collection, and frequency of field QC samples are 

discussed in the following section. 

Field Sample - This is the total sample collected at a 

specific site location. This sample may be any matrix and may 

be divided to provide material for analysis for QC samples. 
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OC Samples - Samples analyzed by LENL to help the Law project 

team and LENL to identify and diagnose problems related to 

sampling analysis, QC samples represent approximately 10 

percent of the field samples. 

•Replicate - A single sample divided into two equal parts for 

analysis. Field replicates represent 10% of all soil and-

sediment samples collected. 

Duplicate - Two samples collected independently at a sampling 

location during a single act of sampling. Field duplicates 

represent 10 percent of all water samples collected. 

Rinsate Blank - Samples consisting of reagent water collected 

from a final rinse of sampling equipment after the 

decontamination procedure has been performed. The purpose of 

rinsate blanks is to determine whether the sampling equipment 

is causing cross contamination of samples. 

Trip Blank - Containers of the organic-free reagent water that 

are kept with the field sample containers from the time they 

leave the laboratory until the time they are returned to the 

laboratory. The purpose of the trip blank is to determine 

whether samples are being contaminated during transit or 

sample collection. Trip blanks pertain only to volatile 

organic analyses; therefore, the containers must contain no 

headspace. ̂ nly one trip blank is required per sampling day 

and shall satisfy trip blank requirements for all water 

matrices for that day if the volatile samples are shipped in 

the same cooler. However, if more than one cooler contains 

volatile samples, then a trip blank will be placed in each 

cooler containing volatile samples. 

(K^m^i CAmbient Condition Blank - Samples consisting of organic-free 

reagent water prepared and opened at the site. Ambient 

condition blanks are used to measure the influence of ambient 
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volatile conditions at a particular sampling location. 

Ambient condition blanks will not necessarily be collected 

every time volatile samples are collected. They will be 

collected when samples are collected downwind of possible 

volatile sources such as active runways or an adjacent 

highway. 

Background (upgradient) Sample - Sample representing the least 

potential for contamination at a given sight. At least one 

background sample of each matrix should be collected. The 

background ground-water samples will be collected from the 

upgradient well clusters MWB-1, MWB-ID, MWB-2 and MWB-2D. 

These wells represent all aquifers. Background soil samples 

will be obtained from the monitoring well location located 

east of the background well cluster. Ten background surface 

soil samples will be collected in the general vicinity of the 

background well cluster. Three surface water and sediment 

samples will be collected as background samples upstream in 

Silver Creek. 

2.2.5 Sample Analysis Summary 

Tables 2-17 and 2-18 a, b, c present a summary of the environmental 

samples and the proposed QC samples and parameters to be analyzed 

for each site. 

2.3 FIELD MEASUREMENTS 

2.3.1 Parameters For Field Characterization Of Samples 

Certain chemical constituents in ground water can fluctuate 

considerably with time. These constituents are pH, temperature and 

specific conductivity. These parameters will be measured in the 

field when the samples are obtained and recorded on the Field 
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TABLE 2 - 1 7 

SAMPLING PLAN OET/UL - SOL MID SEDIMENT 
Scott Ak Force Base, l l inois 

Number and Type of Sample Containefs (Preservatiye) fAnaytical Rarafnetef) 

KJ 
1 

VD 
O 

LOCATION 

FIELD SAMPLES -
BACKGROUND: 

1 
2 
3 
4 
5 
e 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

LANDFILL: 
26 
27 
28 
20 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

SAMPLE 
ID 

-SITE 

MWB-1SA 
MWB-1SB 
MWB-1DSA 
MWB-1DSB 
MWB-1DSC 
MWB-2SA 
MWB-2SB 
MWB-2DSA 
MWB-2DSB 
MWB-2DSC 
MWB-12D6C 
SDB-1 
SDB-2 
SDB-3 
SSB-1 
SSB-2 
SSB-3 
SSB-4 
SSB-5 
SSB-15 
SSB-8 
SSB-7 
SSB-8 
SSB-9 
SSB-10 

MW1-12DSA 
MW1-12DSB 
MW1-12DSC 
MW1-13DSA 
MW1-13DSB 
MW1-13DSC 
MW1-113DSC 
MW1-14DSA 
MW1-14DSB 
MW1-14DSC 
MW1-15RSA 
MW1-15RSB 
MW1-115RSB 
MW1-15RSC 

California brass 
ring or 2oz VOA 
(Cool to 4°C) 

SAMPLING INFORMATION IVOAsl 

8 oz glass 
soil jar 

(Cool to 4°C) 
ISVOAsI 

8 oz glass 
soil jar 

(Cool to 4°C) 
IPest/PCBsl 

8 oz glass 
soil jar 

(Cool to 4°C) 

riFHi 
COMMENT DATE 

Duplicate of MWB-2DSC # 

Duplicate of S S B - S # 

Request MS/MSD here 

Duplicate ot MWl -13DSC # 

Duplicate of MWl -15SB if 

•# ' = tiide identity from laboratory 

TIME brass ring 2ozV0A VOA S~VOA 

8 oz glass 8 oz glass 
soil iar soil jar 

(Cool to 4°C) (Cool to 4°C) 
IMehla. total) tCyanidel 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

'X' = Sample obtained from the brass ring of the VOA sample. 
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TABLE 2 - 1 7 

S/\MPLING PLAN DETAIL - SOB. AND SEDIMENT 
Scott Ak Force Base, IIBnois 

to 
I 

LOCATION 

FIELD SAMPLES -
LANDHLL: 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 

SAMPLE 
ID 

-SITE 

MW1-16DSA 
MW1-16DSB 
MW1-16DSC 
MW1-17SA 
MW1-17SB 
MW1-117SB 
MW1-18SA 
MW1-18SB 
MW1-19SA 
MW1-19SB 
MW1-20SA 
MW1-20SB 
MW1-21SA 
MW1-21SB 
MW1-22SA 
MW1-22SB 
MW1-122SB 
MW1-23SA 
MW1-23SB 
S S I - 9 
SS I -10 
SS l -11 
SS I -12 
SS1-112 
SS1-13 
SS I -14 
SS1-15 
SS I -16 
SSI -17 
SS1-18 
SS I -19 
SS I -20 
SSI -21 
SS I -22 
SS I -23 
SS I -24 
SSI -25 
SS I -26 

COMMENT 

Duplicate of M W l - 1 7 S B # 
Request MS/MSD hare 

Duplicate of MWl -22SB # 

Duplicate of S S I - 1 2 # 

Request MS/MSD here 

•#" = hide identity from laboratory 

SAMPLING INFORMATION 
DATE TIME 

Number and Type of Sample Containers (PreservativeL 
California brass 8 oz glass 8 oz glass 

ring soil jar soil jar 
(Cool to 4°C) (Cool to 4°C) (Cool to 4°C) 
IVOAal ISVOAs] P>ast/PCBs| 
brass ring 2ozVOA 

3 3 3 

3 3 3 

"X" = Sample 

(Aralytical Parametsrl 
8 oz glass 8 oz ghss 

soil jar soil jar 
(Cool to 4°C) (Cool to 4°C) 
FTPHI [MelBls. tofein 
VOA S-VOA 

X 1 1 
X 1 1 
X 1 1 
X 1 1 
X 1 1 
X 1 1 
X 3 3 
X 1 1 
X 1 1 
X I I 
X 1 1 
X 1 1 
X 1 1 
X 1 1 
X 1 1 
X 1 1 
X 1 1 
X 1 1 
X 1 1 
X 1 1 
X 1 1 
X 1 1 
X 1 1 
X 1 1 
X 1 1 
X 1 1 
X 1 1 
X 1 1 
X 1 1 
X 1 1 
X 1 1 
X 3 3 
X 1 1 
X 1 1 
X 1 1 
X 1 1 
X 1 1 
X 1 1 

obtained from the brass ring of the VC 

8 oz glass 
soil jar 

(Cool to 4°C) 
fCyanidel 

3 

)A sample. 
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TABLE 2 - 1 7 

SAMPLING PLAN DETAIL - SOIL AND SEDIMENT 
Scott Ak Force Base, llfinois 

Number and Type of Sample Containers (Preservative) [Analytical ftirametarl 

to 
1 

VO 
to 

LOCATION 

FIELD SAMPLES 
LANDRLL: 

78 
79 
80 
81 
82 
83 
84 
85 
86 

FPTA No. 1 
87 
88 
89 
90 
91 

FPTA No. 2: 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 

FPTA No. 3: 
106 
107 
108 
109 
110 

SAMPLE 
ID 

-SITE 

SSI -27 
SS1-127 
SS I -28 
S D l - 7 
SD1-8 
S D l - 9 
S D l - 1 0 
SD1-11 
SD1-111 

SS2-1 
SS2-2 
SS2-3 
SS2-4 
SS2-5 

SB3-3A 
SB3-3B 
SB3-4A 
SB3-4B 
MW3-4SA 
MW3-4SB 
MW3-5SA 
MW3-5SB 
SS3-1 
SS3-11 
SS3-2 
SSS-3 
SS3-4 
SS3-5 

MW4-4DSA 
MW4-4DSB 
MW4-4DSC 
MW4-5SA 
MW4-15SA 

SAMPLING INFORMATION 

California brass 
ring 

(Cool to 4°C) 
IVOAs] 

8 oz glass 
soil jar 

(Cool to 4''C) 
ISVOAsl 

8 oz glass 
soil jar 

(Cool to 4°C) 
IPest/PCBs) 

8 oz glass 
soil jar 

(Cool to 4°C) 
[TPHl 

8 oz glass 
soil jar 

(Cool to 4°C) 
IMalBla. totaq 

8 oz glass 
soil jar 

(Cool to 4°C) 
|Cyanid«| 

COMMENT DATE 

Duplicate of S S I - 2 7 # 

Request MS/MSD here 

Duplicate of S D l - 1 1 # 

Duplicate of SS3-1 # 

Duplicate of MW4-5SA # 

•# ' = hide identity from laboratory 

TIME brass ring 2ozVOA VOA S-VOA 

1 
1 
1 
1 
1 
1 
3 
1 
1 

1 
1 
1 
1 

3 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

1 
1 
1 
1 
1 
1 
3 
1 
1 

1 
1 
1 
1 

3 

0 
0 
0 
0 

'X' = Sample obtained from the brass ring of the VOA sample. 

2597-0114.15 3 of 8 



TABLE 2 - 1 7 

SAMPLING PLAN DETAIL - SOIL AND SEDIMENT 
Scott Ak Force Base, Illinois 

to 

VO 
( JJ 

LOCATION 

FIELD SAMPLES -
FPTA No . 3 : 
111 
112 
113 
114 
115 
116 

117 
118 
119 
120 
121 

F A C I L m r 8550 : 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 

FACILITY 1965: 
144 

SAMPLE 
ID 

- S I T E 

M W 4 - 5 8 B 
M W 4 - e S A 
M W 4 - 6 6 B 
S B 4 - 4 A 
S B 4 - 4 B 
S B 4 - 5 A 
S B 4 - 5 B 
S B 4 - 6 A 
S B 4 - 6 B 
S B 4 - 7 A 
S B 4 - 7 B 

M W 5 - 4 S A 
M W 5 - 4 S B 
M W 5 - S 5 A 
M W 5 - 5 S B 
M W 5 - 1 5 S B 
M W 5 - 6 S A 
M W 5 - e 6 B 
S S 5 - 1 
S S 5 - 2 
S S 5 - 3 
S S 5 - 4 
S S 5 - 5 
S S 5 - 6 
S S 5 - 8 
S S 5 - 9 
S S 5 - 1 9 
S S 5 - 1 0 
S D 5 - 1 

S D 5 - 2 
S D 5 - 3 
S D 5 - 4 
S D 5 - 5 

H S B 6 - 1 A 

COMMENT 

Request MS/MSD here 

Request MS/MSD here 

Dupl icate of M W 5 - 5 S B # 

Dupl icate of S S 5 - 9 # 
Request MS/MSD here 

• # • = h ide identity f rom laboratory 

SAMPLING INFORMATION 

DATE TIME 

Number a n d Type of Sampla Containers 
California brass 8 oz glass 

r ing soil jar 
(Cool to 4°C) (Cool to 4°C) 
IVOAs] ISVOAsI 
brass r ing 2 oz VOA 

3 3 

3 3 

3 3 

1 * 0 

*• = Bottles virill be prov ided by TARGET 

(Preservative) 
8 oz glass 

soil jar 
(Cool to 4°C) 
[PesVPCBs l 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

•X- = Sample 

8 oz glass 
soi l jar 

(Cool to 4°C) 
_ TTPHl 

VOA S - V O A 

X 3 
X 1 
X 1 
X 1 
X 1 
X 1 
X 1 
X 1 
X 1 
X 1 
X 3 

0 1 
0 1 
0 . 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 1 
0 3 
0 1 
0 1 
0 1 
0 1 
0 1 

0 0 

obta ined f rom the 

[Ana ly t i ca l P a r a m e t e r l 
8 oz glass 

soi l jar 
(Cool to 4''C) 
I M e t a b , t d a q 

3 

3 

0 

brass r ing of the VC 

8 oz glass 
soi l jar 

(Cool to 4°C) 
[ C y a n i d e ] . 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

)A sample. 
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TABLE 2 -17 

SAMPLING PLAN DETAIL - SOL ANO SEDIMENT 
Scott Ak Ffxce Base, Illinois 

to 

VO 
l b . 

LOCATION 

FIELD SAMPLES 
FACILITY 1965: 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 

SAMPLE 
ID 

-SITE 

HSB6-1B 
HSB6-2A 
HSB6-2B 
HSB6-22B 
HSB6-3A 
HSB6-3B 
HSB6-4A 
HSB6-4B 
HSBe-5A 
HSBe-5B 
HSB6-6A 
HSB6-6B 
HSB6-7A 
HS86-7B 
HSB6-27B 
HSB6-8A 
HSB6-8B 
HSBe-9A 
HSB6-9B 
HSB6-10A 
HSBe-lOB 
HSB6-11A 
HSB6-11B 
HSB8-12A 
HSB6-12B 
HSB6-212B 
HSB6-13A 
HSB6-13B 
HSB8-14A 
HSB6-14B 
HSB6-15A 
HSB6-15B 
HSB6-18A 
HSBe-18B 
HSB6-17A 
HSB8-17B 
HSB6-117B 
HSB6-18A 

( 

COMMENT 

DuplicataofHSB6-2Bil> 

Duplicate of HSB6-7B# 
Request MS/MSD here 

Duplicate of HSB6-12B # 

Duplicate of HSB6-17B# 
Request MS/MSD here 

•#• = hide identity from labcxatory 

SAMPLING INFORMATION 
DATE TIME 

Number and Type of Sample Containers (Preservative) 
California brass 8 oz glass 8 oz glass 

ring soil jar soil jar 
(Cool to 4°C) (Cool to 4°C) (Cool to 4°C) 
IVOAal ISVOAsI ]PesVPCBs] 
brass ring 2 oz VOA 

1 * 0 
1 * 0 
1 * 0 
1 * 0 
1 * 0 
1 * 0 
1 • 0 
1 * 0 
1 * 0 
1 * 0 
1 * 0 
1 * 0 
1 * 0 
1 * 0 
1 * 0 
3 * 0 
1 * 0 
1 * 0 
1 * 0 
1 * 0 
1 * 0 
1 * 0 
1 * 0 
1 * 0 
1 * 0 
1 * 0 
1 * 0 
1 * 0 
1 * 0 
1 * 0 
1 * 0 
1 * 0 
1 * 0 
1 • 0 
1 * 0 
1 * 0 
1 * 0 
3 * 0 

*• = Bottles vifill be provided by TARGET 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

'X' = Sample 

V 
8 oz glass 

soil jar 
(Cool to 4''C) 
fTPH] 
VOA S-VOA 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

obtained from the b 

Vnalytical Paiameterl 
8 oz glass 8 oz glass 

soil jar soil jar 
(Cool to 4°C) (Cool to 4°C) 
IHetala. totall fCyanidel 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

ass ring of the VC 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

A sample. 
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TABLE 2 - 1 7 

SAMPLING PLAN DETAIL - SOL AND SEDIMENT 
Scott Ak Fmca Base, IIBnois 

to 

VO 
cn 

SAMPLE 
LOCATION ID 

FIELD SAMPLES - SITE 
FACILITY 1965: 
183 HSB6-18B 
184 HSB6-19A 
185 HSB6-19B 
186 HSB6-20A 
187 HSB6-20B 
188 MW6-4SA 
189 MW6-4SB 
190 MW6-5SA 
191 MW6-5SB 
192 MW6-15SB 
193 MW6-6SA 
194 MW6-eSB 
195 MW6-7SA 
196 MW6-7SB 
197 MW6-8RSA 
198 MW6-8RSB 

SLUDGE WEATMERING LAGOON: 
199 SD7-1 
200 SD7-2 
201 SD7-3 
202 SD7-4 

COMMENT 

Duplicate of MW6-5SB# 

SAMPLING INFORMATION 
DATE TIME 

Number and Tvoe of Samola Containers 
Califcxnia brass 

ring 
(Cool to 4°C) 
IVOAsl 
brass ring 2 oz VOA 

1 
1 
1 
1 

8 oz glass 
soil jar 

(Cool to 4°C) 
fSVOAs] 

0 
0 
0 
0 
0 

(Preservative) 
8 oz glass 

soil jar 
(Cool to 4°C) 
]PesVPCBs| 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

8 oz glass 
soil jar 

(Cool to 4 
[TPHl 
VOA S -

0 
0 
0 
0 
0 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 

[Analytical ParamalM] 

C) 

VOA 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 
1 
1 
1 

8 oz glass 
soil jar 

(Cool to 4°C) 
[Mrtals, t d a q 

0 
0 
0 
0 
0 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 

8 oz glass 
soil jar 

(Cool to 4°C) 
[Cyanide] 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

' # ' = hide identity from labcxatory 

98 77 167 108 0 160 167 94 

• Bottles will be provided by TARGET. 'X' = Sample obtained from the brass ring of the VOA sample. 
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TABLE 2 - 1 7 

S A M P L I N G PLAN DETAIL - S O L A N D SEDIMENT 
Sco t t Ak Fo rce Base , IIGnois 

to 

VO 
O l 

LOCATION 

1 Site-
2 Site-
3 SHe-
4 SHe-
5 SHe-
6 Site-
7 SHe-
8 Site-
9 Site-

10 SHe-
11 Site-
12 SHe-
13 Site-
14 Site-
15 Site-

-day 1 
-day 2 
-day 3 
-day 4 
-day 5 
-day 6 
-day 7 
-day 8 
-day 1 
-day 2 
-day 3 
-day 4 
-days 
-day 6 
-day 7 

SAMPLE 
ID 

S S 1 -
SS2-
SD1-
MW1 
MWl 
MWl 
MWl 
SB3-
MW4 
SB4-
MWS 
SS5-
MW6 
MW6 
SS3-

16RN 
2RN 
7RN 

-12DRN 
-14DRN 
-18RN 
-22RN 
4RN 

-4RN 
7RN 
-5RN 
3RN 
-4RN 
-8RN 
4RN 

rinsate 
rinsate 
rinsate 
rinsate 
rinsate 
rinsate 
rinsate 
rinsate 
rinsate 
rinsate 
rinsate 
rinsate 
rinsate 
rinsate 
rinsate 

TOTALS-

COMMENT 

> 

SAMPLING INFORMATION 
DATE TIME 

Number and Type of Sample Containers 
40 mL VOA vial 
(HCItopH<2; 
Cool to 4°C) 

IVOAsl 

•V:V.;::' 15; 

1 L amber 
(Cool to 4 

ISVOAs] 

1 
0 

14 

glass 
C) 

(Preservative) 
1 L amber glass 
(Cool to 4°C) 

)Pest/PCBs] 

1 
0 

0 
0 
0 
0 
0 
0 
1 

8 

lAnaMical Paramalerl 
1 L amber glass 
(HCItopH<2; 
Cool to 4°C) 

fTPH] 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
0 
0 
1 
1 
1 

13 

0 
0 
1 

13 

1LPE 
(HN03topH<2 
Cool to 4°C) 

[MelBla, total] 

1 
0 

14 

1LPE 
(NaOH to 
p H > 12; 
Cool to 4°C 

ICyanid*] 

1 
0 

0 
0 
0 
0 
0 
0 
0 
0 

6 

Number and Type of Sample Containers (Preservativel 
40 mL VOA vial 
(HCItopH<2: 
Cool to 4°C) 

[Analytical farametorl 

LOCATION 
FIELD QC SAMPLES 

1 Site-day 1 
2 Site-day 2 
3 Site-day 3 
4 Site-day 4 
5 Site-day 5 
6 Site-day 6 
7 Site-day 7 

SAMPLE 
ID 

AMB-
AMB-
AMB-
AMB-
AMB-
AMB-
AMB-

COMMENT 

(&)ambient blank 
(&)ambient blank 
(&)ambient blank 
(&)ambient blank 
(&)ambient blank 
(&) ambient blank 

_(&)ambient blank 

SAMPLING INFORMATION IVOAs] 
DATE TIME 

1 L amber 
(Cool to 4 

ISVOAs] 

0 
0 
0 
0 
0 
0 
0 

glass 
C) 

I L amber gbss 
(Cool to 4''C) 

IPest/PCBsl 

0 
0 
0 
0 
0 
0 
0 

1 L ambei glass 
(HCItopH<2; 
Cool to 4°C) 

[TPHl 
VOA S-

0 
0 
0 
0 
0 
0 
0 

VOA 

0 
0 
0 
0 
0 
0 
0 

1LPE 
(HNO3 to 
Cool to 4 

pH<2 
X ) 

[Metals, totan 

0 
0 
0 
0 
0 
0 
0 

1LPE 
(NaOH to 
pH > 12; 
Cool to 4°C 

[Cvanidal 

0 
0 
0 
0 
0 
0 
0 

California Brass flings 
2 oz gbss VOA soil jar 

8 oz glass soil jar 
40 mL VOA vial 

1 L amber gbss jar 
1 L polyethylene bottles 

BOTTLES 
98 
77 

696 
35 
35 
20 
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TABLE 2 - 1 7 

SAMPLING PLAN DETAIL - SOL AND SEDIMENT 
Scott Ak Force Base, l l inois 

s/ 
LOCATION 

TRIP BLANKS 
1 Site-shipment 1 T B -
2 Site-shipment 2 T B -
3 Site - shipment 3 TB -
4 Site-shipment 4 T B -
5 Site-shipment 5 T B -
6 Site-shipment 6 T B -
7 Site-shipment 7 T B -

\MPLE 
ID COMMENT 

(&) trip bbnk 
(&)lrip bbnk 
(&)lrip bbnk 
(&)trlp bbnk 
(&)lrlp bbnk 
(&) trip bbnk 
(&) trip bbnk 

SAMPLING INFORMATION 
DATE TIME 

Number and Tvoe 
40 mL VOA vial 
(HCItopH<2; 
Cool to 4°C) 

[VOAsI 
AE QA 

of Sample Containers 
1 L amber gbss 
(Cool to 4°C) 

ISVOAs] 
AE QA 

0 
0 
0 
0 
0 
0 
0 

(Preservative) 
1 L amber gbss 
(Cool to 4°C) 

IPest/PCBs] 
AE QA 

0 
0 
0 
0 
0 
0 
0 

1 L amber gbs 
(HCItopH<2; 
Cool to 4°C) 

[TPH] 
AE QA 

0 
0 
0 
0 
0 
0 
0 

(Analytical Parameterl 
s 1LPE 

(HN03topH<2 
Cool to 4°C) 

[Metals, totaq 
AE QA 

0 
0 
0 
0 
0 
0 
0 

1LPE 
(NaOH to 
pH > 12; 
Cool to 4°C 

[Cyanldel 
AE 

0 
0 
0 
0 
0 
0 
0 

• Wcxk will be filled in with date in tha field 

to 

VO 
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TABLE2-1BA 

SAMPUNG PLAN DETAIL - AQUEOUS 
Scott Air Force Base, lllinote 

Number and Type ot Sample Containers (Preservative) (Analytical Parameter] 
1 LPE 1 LPE 40 mL vial ** 1 L amber glass 1 L amt>er glass 1 L amber glass 40 mt vial and 1 L PE 

1 L amber glass 
(HCItopH<2; (Coolto4*C) (Coolto4'C) (Cool to 4'C) (HCItopH<2; (HN03 to pH<2; (NaOH to pH> 12:(Cool to 4 "C) 
Cool to 4 •€) Cool to 4 'C) Cool to 4 'C) Cool to 4 -C) 

to 

VO 
00 

LOCATION 

FIELD SAMPLES - SI 
BACKOIOUND: 

1 
2 
3 
4 
5 
6 
7 

LANDFILL: 
8 
9 

10 
11 
12 
13 
14 
15 
18 
17 
18 
19 
20 
21 
22 
23 
24 
25 
28 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

FPTA No. 1: 

FPTA N o 2: 
39 
40 
41 
42 

SAMPLE SAMPLING INFORMATION 
ID COMMENT DATE TIME 

TE 

MWB-1 
M W B - I D 
MWB-2 
MWB-2D 
SyVB-1 
Sy f f i -2 
SWB-3 

M W l - 1 2 
MW1-12D 
MW1-13 
MW1-113 Duplicate ol M W l - 1 3 # 
MW1-13D 
M W l - 1 4 
MW1014D 
MW1-15 
MW1-15R 
M W l - I S 
MW1-18D 
MW1-17 
MW1-18 
M W l - 1 9 
MWl -119 Duplicate ol M W l - 1 9 # 
MW1-20 Request MS/MSD here 
MW1-21 
M W l - 2 2 
M W l - 2 3 
MW1-4 
MW1-7 
M W l - 9 
MW1-10S 
MW1-10D 
MW1-11 
MWl -111 Duplicate ol MWl - 1 1 # 
SW1-7 
SW1-8 
SW1-9 
SW1-10 
SW1-11 
HP1-1 

No water samples collected 

MW3-2 
MW3-3 
MW3-4 
MW3-5 

•#• = hide Identity from laboratorv 

IVoL Organlcsl [SemlvoL Oriis.l(Pe«t/PC8al 

** Full; no headspace 

3 2 
3 2 
3 2 
3 2 
3 2 
3 2 
3 2 

3 2 
3 2 
3 2 
3 2 
3 2 
3 2 
3 2 
3 2 
3 2 
3 2 
3 2 
3 2 
3 2 
3 2 
3 2 
9 S 
3 2 
3 2 
3 2 
3 2 
3 2 
3 2 
3 2 
3 2 
3 2 
3 2 
3 2 
3 2 
3 2 
3 2 
3 2 
3 * 0 

3 2 
3 2 
3 2 
3 2 

•*• = Vials will be provided bv TARGE1 

2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
6 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
0 

2 
2 
2 
2 

|Ej<pk>slve.1 

2 
2 
2 
2 
0 
0 
0 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
e 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
0 
C 
0 
0 
0 
0 

0 
0 
0 
0 

ITPH] 
VOA S 

3 
3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
9 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
0 

3 
3 
3 
3 

-VOA 

2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
8 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
0 

2 
2 
2 
2 

IMatals. lolal l ICyanidBl 

0 0 

1 0 
1 0 
1 0 
1 0 

ITDSl 

0 

1 
1 
1 
1 
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TABLE 2 - I S A 

SAMPUNG PLAN DETAIL - AQUEOUS 
Scott Air ForcM Base, lllinote 

Number and Type ot Sample Containers (Preservative) (Analytical Parameleii_ 
1 LPE 1 LPE 

to 
1 

VO 
VO 

LOCATION 

FIELD SAMPLES - SITE 
FF^A No. 3: 

43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
S3 
S4 
SS 
56 
57 
56 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
89 
70 
71 
72 
73 
74 
75 
78 
77 
78 
79 
60 
61 
82 

FACIUTY 8550: 
63 
84 
85 
86 

SAMPLE 
ID 

MW4-1 
MW4-2 
MW4-4 
MW4-4D 
MW4-5 
MW4-8 
MW4-16 
HP4-1 
HP4-2 
HP4-3 
HP4-4 
HP4-5 
HP4-6 
HP4-7 
HP4-8 
HP4-9 
HP4-10 
HP4-110 
HP4-11 
HP4-12 
HP4-13 
HP4-14 
HP4-1S 
HP4-16 
HP4-17 
HP4-18 
HP4-19 
HP4-20 
HP4-120 
HP4-21 
HP4-22 
HP4-23 
HP4-24 
HP4-2S 
HP4-26 
HP4-27 
HP4-28 
HP4-29 
HP4-30 
HP4-130 

MW5-4 
MW5-5 
MW5-6 
SW5-1 

COMMENT 

Request MS/MSD hare 

Duplicate ol MW4-6 * 

Duplicate of HP4-10 # 

Duplicate of H P 4 - 2 0 # 
Request MS/MSD here 

Duplicate of H P 4 - 3 0 # 

o 

SAMPLING INFORMATION 
DATE TIME 

40 mL vial ** 1 L amber glass 1 L amber glass 1 L amt>er glass 40 ml vial and 1 L PE 
1 L amber glass 

(HCItopH<2: (Coolto4°C) (Cool to 4 "C) (Cool to 4 "C) (HCItopH<2; (HN03 to pH<2; (NaOH to pH> 12;(Cool to 4 'C) 
Cool to 4 -C) Cool to 4 'C) Cool to 4 'C) Cool to 4 "C) 
[VoL OrBanlcal [SemlvoL Orgs.HPMt/PCBal [Exploatveal fTPHl [Melate. totall 10>an<del [TD81 

VOA S-VOA 
** Full; no headspace 

0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 3 
0 0 1 
0 0 1 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 2 1 
0 2 1 
0 2 t 
0 2 1 

' # ' = hide Identity from laboratory • Vials will be provided by TARGET 
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TABLE 2 - I S A 

SAMPUNG PLAN DETAIL - AQUEOUS 
Scott Air For<» Base, lllinote 

Number and TypB ol Sample Containers (Presenratlve) 
40 mL vial 1 L amber glass 1 L amber glass 1 L amt>er glass 40 ml vial and 1 L PE 

1 L amber glass 

jAnatytlcal ParametBr) 
1 LPE 1 LPE 

to 
1 

M 

o 
o 

LOCATION 

FIELD SAMPLES - SI 
FACILITY 0550: 

87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
90 

100 
101 
102 
103 
104 
105 
loe 
107 
108 
109 
110 
111 
112 
113 
114 
115 
l i e 
117 
l i e 
119 
120 
121 
122 
123 

FACILITY lOeS: 
124 
12S 
126 
127 
128 
129 
130 
131 

SAMPLE 
ID 

ITE 

SW5-2 
SW5-3 
SW5-4 
SW5-5 
HP5-1 
HP5-2 
HP5-22 
HP5-3 
HP5-4 
HP5-5 
HP5-6 
HP5-7 
HP5-8 
HP5-9 
HP5-10 
HP5-11 
HP5-12 
HP5-112 
HPS-13 
HP5-14 
HP5-15 
HP5-18 
HP5-17 
HP5-18 
HP5-19 
HP5-20 
HP5-21 
HP5-22 
HP5-122 
HPS-23 
HPS-24 
HPS-25 
HP5-26 
HP5-27 
HP5-28 
HP5-29 
HPS-30 

HP6-1 
HP6-2 
HP8-22 
HP8-3 
HP6-4 
HP6-5 
HP6-6 
HP6-7 

COMMENT 

Duplicate of HPS-2# 
Request MS/MSD here 

Duplicate of HP5-12 # 

Duplicate of H P 5 - 2 2 # 

Duplicate of H P 6 - 2 # 
Request MS/MSD here 

SAMPLING INFORMATION 
DATE TIME 

1 L amoer giass 
{HCIlopH<2; (Coolto4"C) (Cool to 4 "C) (Coolto4'C) (HCItopH<2; (HN03topH<2: (NaOH to pH> 12 (Cool to 4 'C) 
Coot to 4 ' O Cool to 4 ' O Cool to 4 'C) Cool to 4 "C) 

SAMPLING INFQRMATIQN IVoL Ornanlcal (SemlvoL OrB..l(pB»t/PC8»l lEnploahretl [TPHl 

* Full; no headspace 
VOA S-VOA 

ICyanldal fTDSl 

0 2 1 
0 2 1 
0 2 1 
0 2 1 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

: hfda identity from laboratory = Vials will be provided by TAflOET 
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T A B L E 2 - i a A 

SAMPUNG PLAN DETAIL - AQUEOUS 
Scott Air Force Base, lllinote 

Number and Type of Sample Containers (Presenrattve) lAnatydcal PaianiBtwL-
40 mL vial ** 1 L amber glass 1 L aml»r glass 1 L amber glass 40 ml vial and 1 L PE 1 L PE 1 L PE 

1 L amber glass 
(HCItopH<2; (Coolto4'C) (Cool to 4'C) (Cool to 4'C) (HCItopH<2; (Hlvl03 to pH<2; (NaOH to pH> 12:(Cool to 4 'C) 
Cool to 4 'C) Cool to 4 -C) Cool to 4 'C) Cool to 4 'C) 

t o 

M 
O 
t-> 

LOCATION 

FIELD SAMPLES - ^ITE 
FACILTTY 1985: 
132 
133 
134 
135 
138 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 

SLUDGE WEATHBIING 
153 
154 
155 
158 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
166 
169 
170 
171 
172 
173 
174 
175 
178 
177 

SAMPLE 
ID 

HP6-e 
HPe-9 
HPe-10 
HPe-11 
HPe-12 
HP8- 112 
HPe-13 
HPe-14 
H P e - i s 
HPe-16 
HPe-17 
HPe-18 
HPe-19 
HP6-20 
MW6-4 
MW8-2 
MW6-5 
MW6- 15 
MW6-6 
MW6-7 
MW6-aR 

LAQOON: 
HP7-1 
HP7-2 
HP7-3 
HP7-4 
HP7-5 
HP7-6 
HP7-7 
HP7-e 
HP7-9 
HP7-10 
HP7-11 
HP7-12 
HP7-13 
HP7-14 
HP7-15 
HP7-18 
HP7-17 
HP7-18 
HP7-19 
HP7-119 
HP7-20 
SW7-1 
svn-2 
SVf7-3 
SVi^-4 

SAMPLING INFORMATIQM 
COMMENT DATE TIME 

Duplicate of HPa-12 # 

Duplicate o tMWa-5 # 
Request MS/MSD here 

Duplicate of HP7-19 # 
Request MS/MSD here 

' # ' = hide identity from laboratory 

(VoLOrgr u i l o l ISemlvoLO 

" F u l l ; no headspace 

3 * 0 
3 * 0 
3 * 0 
3 • 0 
3 * 0 
3 * 0 
3 * 0 
3 • 0 
3 * 0 
3 * 0 
3 * 0 
3 * 0 
3 * 0 
3 * 0 
3 2 
3 2 
3 2 
3 2 
9 6 
3 2 
3 2 

3 * 0 
3 - 0 
3 * 0 
3 * 0 
3 - 0 
3 ' 0 
3 * 0 
3 * 0 
3 * 0 
3 * 0 
3 - 0 
3 * 0 
3 * 0 
3 * 0 
3 * 0 
3 * 0 
3 * 0 
3 • 0 
3 * 0 
3 * 0 
9 * 0 
3 2 
3 2 
3 2 
3 2 

222 146 
— = Vials will be provided by 

>rB>.][Peat/PCB*l 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

88 
TARGET 

[Exploslveil 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

64 

fTPHl 
VOA S 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
3 
3 
3 
9 
3 
3 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
3 
3 
3 

171 

-VOA 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 

108 

IMelate, totall 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
c 
1 
1 
1 
1 
3 
1 
1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 

74 

[Cyanld. ] 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

40 

TTDSl 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 
3 
1 
1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 
1 

65 
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TABLE 2 -18A 

SAMPUNG PLAN DETAIL - AQUEOUS 
Scott Air Fcxca Base, llltnote 

to 
1 

1-* 
o 
to 

LOCATION 

FIELD QC SAMPLES 
1 Site-day 1 
2 Site-day 2 
3 Site-day 3 
4 Site-day 4 
5 Site-day 5 
e Site-day 6 
7 Site-day 7 
8 Sits-day 8 
9 Site-day 9 

10 Sits-day 10 
11 S i t s - d a y l l 
12 Sits-day 12 
13 Site-day 13 

1 Site-day 1 
2 Site-day 2 
3 Site-day 3 
4 Site-day 4 
5 Si ts-days 
6 Site-day 6 
7 Site-day 7 

THIP BLANKS 
1 Slte-sh^ment 1 
2 Site-shipment 2 
3 Site-shipment 3 
4 Slte-sh^ment 4 
5 Slte-sh^menlS 
e Sl te-sh^mente 
7 Slle-sh^)ment7 
8 Site-shipment 6 
9 Sl te-sh^mente 

10 Site-shipment 10 
11 Site-shipment 11 
12 Slte-sh^jment 12 
13 Site-shipment 13 

SAMPLE 
ID 

MWB-2DflN 
MW1-13DRN 
MW1-1SRRN 
MW1-18RN 
MW1-21RN 
MW1-7RN 
MW1-11RN 
SWI- IOf iN 
MW4-5RN 
MW5-eRN 
SWS-5RN 
MW6-7RN 
MW6-4RN 

AMB-
AMB-
AMB-
AMB-
AMB-
AMB-
AMB-

T B -
T B -
T B -
T B -
T B -
T B -
T B -
T B -
T B -
T B -
T B -
T B -
T B -

- COM 

rinsata 
rinsate 
rinsate 
rinsate 
rinsate 
rinsate 
rinsate 
rinsate 
rinsate 
rinsate 
rinsate 
rinsate 
rinsate 

(&)amblent blank 
~ (a)amblent blank 
~ (8i)amblent blank 
~ (a)amblent blank 

(&)amblant blank 
(&)amblent blank 

'_ (a)amblent blank 

(&) 

TOTALS 

trip blank 
(&)trlp blank 

_(&)trlp blank 
(&)trlp blank 
(&)trlp blank 
(&)trlp blank 
(&)trlp blank 
(&)trlp blank 
(&)trlp blank 
(&)trlp blank 
(&)trlp blank 
(&)trlp blank 
(&)trlp blank 

MENT 

> 

40 mL vials 
1 L amber glass 

1LPE 

SAMPLING INFORMATION 
DATE TIME 

BOTTLES 
466 
488 
215 

Number and Type of Sample Contfllnars (Preservative) 
40 mL vial ** 1 L amber glass 1 L amber glass 

(HCI to pH < 2; (Cool to 4 'C) (Cool to 4 '0) 
Cool to 4 -C) 
[Vol. Organlcsl (SemlVDL Oros.HPest/PCSsl 

• •Ful l : noheac 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

2 
2 
2 
2 
2 
2 
2 

•-.--• 5 3 -

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

•space 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

0 
0 
0 
0 
0 
0 
0 

^: :26 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

— 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

20 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 L amber glass 

(Cool to 4 "C) 

lExploslvBsl 

0 
2 
2 
2 
2 
2 
2 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

12 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 Analytical Parameterl 
40 mt vial and 
1 L amber glass 
(HCItopH<2: 
Cool lo 4 ' O 
ITPHl 
VOA S-VOA 

2 2 
2 2 
2 2 
2 2 
2 2 
2 2 
2 2 
2 2 
2 2 
0 2 
0 2 
2 0 
2 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

22 22 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

1LPE 

(HN03topH<2 
Cool to 4 -C) 
IMelate, totall 

0 
0 
0 
0 
0 
0 
0 

13 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 LPE 

(NaOH topH> 
Cool to 4 -C) 
[Cyamd.] 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

10 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1LPE 

12:(Coolto4*C) 

TTDSl 

0 
0 
0 
0 
0 
0 
0 

13 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-&' = blank to be filled In with date In the field 
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TABLE2-18B 

SAMPUNG PLAN DETAIL - AQUEOUS 
Scott /Ur Force Base, Illinois 

Number and Type ol Sample Containers (Presenrativel 
40 mL vial' 

[Analytical Parametef] 
1 LPE 1 LPE 

to 

M 
O 

LOCATION 

FIELD SAMPLES -
BACKGROUND: 

1 

2 

3 

4 

5 

6 

SITE 

FIELD QC SAMPLES 
1 S i te -day 1 

2 Site-- d a y l 

SAMPLE 
ID 

M W B - 1 

M W B - I D 

M W B - 2 

M W B - 1 2 

M W B - 2 D 

S W B - 1 

MWB-2DHN 

A M B -

COMMENT 

Request MS/MSD 

Duplicate ol M W B - 2 # 

•#• = hide identity from tat 

rinsate 

_ (&)ambient blank 

SAMPUNG INFORMATION 
DATE TIME 

1 L amber glass 1 L amber glass 1 L amber glass 40 ml vial and 1 LPE 
1 L amber glass 

(HCItopH<2; (Cooito4°C) (Coolto4°C) (Coolto4°C) (HCItopH<2; (HN03topH<2; (NaOH to pH> 12 (Cool to 4 °C) 
Cool to 4 °C) Cool to 4 °C) Cool to 4 °C) Cool to 4 "C) 
[Vol. Organkal [Setnwol. OmslfPegt/PCBsl ]Explosive»l [TPHl [Metals, total] [Cyanide] ]TDS1 

VOA S-VOA 
** Full: no headspace 

9 

3 

3 

3 

3 

3 

: 24 

3 

2 

6 

2 

2 

2 

2 

2 

16 

2 

0 

6 

2 

2 

2 

2 

2 

16: 

2 

0 

6 

2 

2 

2 

2 

0 

14 

2 

0 

9 

3 

3 

3 

3 

3 

24 

3 

0 

6 

2 

2 

2 

2 

2 

16 

2 

0 

3 

8 

1 

0 

3 

8 

1 

0 

3 

8 

1 

0 

TOTALS > 

BOTTLES 
40 mL vials 56 

1 L amber glass 70 
1LPE 27 

TRIP BLANKS 
1 Site-shipmert 1 TB- _(&)trip blank 

'&' - blank to be filled in with date in the field 
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T A B L E 2 - 1 8 C 

SAMPUNG PLAN DETAIL - AQUEOUS 
Scott Air Force Base, I l l inois 

to 

O 

Numljer and Type ot Sample Containers (Presenrativel 
40 mL vial * 

(Analirtlcal Parameter] 
1 LPE 1 LPE 

LOCATION 

FIELD SAMPLES -
BACKGROUND: 

1 

2 

3 

4 

5 

6 

-SITE 

SAMPLE 
ID 

MWB-1 

MWB-ID 

MWB-2 

MWB-12 

MWB-2D 

SWB-1 

COMMENT 

Request MS/MSD 

Duplicate of MWB-2 # 

SAMPUNG INFORMATION 
DATE TIME 

1 L amber glass 1 L amber glass 1 L amber glass 40 ml VOA and 1 LPE 
1 L amber glass 

(HCI topH<2: (Cool to4°C) (Cool to4°C) (Cool to4°C) (HCI topH<2; ( H N 0 3 t o p H < 2 ; (NaOHtopH>12;(Cool lo4°C) 
Cool to 4 °C) Cool to 4 »C) Cool to 4 °C) Cool to 4 °C) 
[Vol . Ornanicsl [Semivol . Orgs.HPest/PCBs] [Enplosivesl [TPH] [Metals, tota l ] [Cyan ide] [TDS] 

VOA S-VOA 
' Full; no headspace 

24 

6 

2 

2 

2 

2 

2 

I F 

6 

2 

2 

2 

2 

2 

I F 

6 

2 

2 

2 

2 

0 

1 4 " 

9 

3 

3 

3 

3 

3 

"24" 

6 

2 

2 

2 

2 

2 

l e " 

FIELD QC SAMPLES 
1 Si te-day 1 

2 Si te-day 1 

•#" = hide identity from latKjratory 

MWB-2DRN rinsate 

A M B - (&)ambient blank 

TOTALS 

3 

2 

2 

0 

2 

0 

2 

0 

3 

0 

2 

0 

1 

0 

1 

0 

1 

0 

40 mL vials 
1 L amber glass 

1LPE 

BOTTLES 
56 
70 
27 

TRIP BLANKS 
1 Si te-shipmert 1 T B - _(a)trip blank 

*&' = blank to be filled In with date in the field 
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Sampling Report with other sample information gathered during 

sampling. Other field parameters include safety measurements of 

air vapors and turbidity during well development. 

2.3.2 Equipment Calibration 

All equipment will be calibrated according to manufacturers 

instructions or a generally accepted practice. Calibration of all 

instruments will be recorded in the field book. The following 

subsections describe calibration procedures. 

Field pH will be measured with an Orion pH meter. The 

instniment will be field-calibrated with pH 4 and pH 7 buffer 

solutions at the beginning and middle of each day's use. 

Accuracy of the measurement is maintained by selecting a 

standard buffer with a pH as close as possible to that of the 

sample (preferably within three pH units) . The pH of the 

buffers used is dependent upon the pH of the sample, but in 

each case will "bracket" the range of measurement. The pH 

probe will be rinsed with reagent water between each use. The 

pH instrument user's guide is presented in Appendix A. 

Temperature and specific conductivity will be measured with a 

portable YSI (Yellow Springs Instrument) S-C-T (Salinity, 

Conductivity, Temperature) meter. Calibration of the 

instriiment is periodically performed at the factory as part of 

Law's internal QA program. The instriiment probe will be 

rinsed with reagent water between each use and calibration 

checked at the beginning of each day's use. The instrioment is 

standardized in the field, using deionized water and KCl 

solutions with known conductance. The YSI equipment manual is 

presented in Appendix B. 

The hand held portable organic vapor analyzer used to screen 

the air vapors at the head of the augers and in the breathing 
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zone will be calibrated daily with a 100 ppm level of 

isobutylene. The battery power supply will be recharged each 

evening prior to the next day drilling operation and 

instrument use. The HNu equipment manual is presented in 

Appendix C. 

The turbidimeter will be calibrated daily with 0.1 NTU 

Standard. This instrument will be used during the development 

of the well to determine ground-water clarity. 

The manual -is presented in Appendix D. 

2.3.3 Equipment Maintenance 

Equipment used in the field is located in a central store room. 

The equipment must be "signed in" upon return and "signed out" when 

removed for use in the field. 

All equipment must be returned decontaminated and any malfunctions 

reported to the project manager. The project manager will 

incorporate any actions necessary for the repair or replacement of 

the equipment. Equipment maintenance logs are kept on file in the 

chemistry department. 

2.3.4 Decontamination 

The following decontamination procedures will apply to split 

spoons, hand augers, stainless-steel bowls and spoons, stainless-

steel beakers, and ground-water bailers. The decontamination steps 

are as follows: 

1) Hand wash with bristle brush and a solution of Alconox 

(or equivalent); 

2) Rinse with copious quantities of potable water; 
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3) Rinse with deionized (Reagent Grade II) water; 

4) Spray-rinse with pesticide grade methanol; 

5) Spray-rinse with pesticide grade hexane; 

6) Air dry. 

The following procedure shall be used to decontaminate large pieces 

of equipment such as drill rigs, auger flights, and casing. 

1) Wash the external surface of equipment or materials with 

high-pressure hot water and Alconox or equivalent, and 

scr\ib with brushes if necessary until all visible dirt, 

grime, grease, oil, loose paint, rust flakes, etc., have 

been rinsed from the equipment into the 1500-gallon 

collection tank. 

2) Air dry. The sampling equipment will be cleaned prior to 

each use in accordance with this procedure. All 

decontamination solutions will be stored in 1300-gallon 

tanks and maintained at the site until analyses have been 

completed. \ 

2.4 FIELD OA/OC PROGRAM 

2.4.1 Control Parameters 

Control parameters of the field procedures consist of the same 

controls that govern analytical data. These parameters are 

controlled through the assessment of data by precision, accuracy, 

representativeness and completeness. Control parameters consist of 

the following: 

Collection of field and QC samples 

Calibration of field equipment 
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Decontamination of field equipment 

Development of wells 

Purging a minimum of 3 well volumes before sampling 

Record Keeping 

2.4.2 Control Limits and Corrective Actions 

Table 2-19 presents a summary of Field Quality control procedures, 

acceptance criteria and corrective actions. 

2.5 RECORD KEEPING 

Pertinent information will be recorded in the hard bound field 

notebook, and all chain-of-custody documents completed. The bound 

field notebook will have pre-numbered pages, and entries will be 

made in indelible ink. Data from the sampling episode will also be 

recorded on the Law field sampling form shown in Figure 2-14. Each 

day the site manager will prepare a Daily Quality Control Report 

(DQCR) and send it to the ESO/ER TPM. 

The DQCR will include weather information at the time of sampling, 

samples collected, field instrmnents and calibrations and will 

reflect any problems that occurred in the field. A DQCR is shown 

in Figure 2-15. 

2.6 SITE MANAGEMENT 

The AFCEE Technical Program Manager (TPM) for Scott AFB Stage 2 

RI/FS is Mr. John F. Wauters. Mr. Wauter's address and phone 

number are: 

2597-0114.15 2-108 



TABLE 2-19 

FIELD CORRECTIVE ACTION PROCEDURES 
Scott Air Force Base, IL 

SITUATION CALIBRATION FREQUENCY FIELD OBJECTIVE AFFECTED CORRECTIVE ACTION PROCEDURE 

Equipment malfunct ion 

pH 

SC 

to 

o 
VO 

Temperature 

Turbidity 

Incorrect sample collection 

procedures 

Insufficient sample volume 
collection 

Incorrect measurement data 

collection 

Calibrated w i th t w o 
buffer solutions that 
bracket expected 
sample pH 

Calibrate w i t h t w o 
standards in 
expected range of 
sample SC 

Calibrate witKiin 
expected 
temperature range 
of samples 

Calibrate w i th in 
expected range of 
sample turbidi ty 

NA 

Before well purging Equipment is calibrated and operating 
and before final value properly. 
Is measured 

Daily 

Month ly 

Dally 

NA 

NA NA 

NA NA 

Samples are taken according to standard 
operating procedures. 

Sufficient sample volume is provided to 
maintain sample integrity and so that all 
required analyses can be conducted. 

Measurements are conducted according 

to standard operating procedures 

Noti f icat ion of site supervisory 
personnel 
Repair or replace mal funct ion ing 
parts 
Recalibrate and/or replace standards 
Resample or repeat task if necessary 

Document to Project Manager 

Noti f icat ion of site supervisory 
personnel 
Review of situation and correct 
procedures 
Docurnent to Project Manager 

Noti f icat ion of site supervisory 
personnel by laboratory manager 
Review site affected and impact of 
samples on site characterization 
correct procedures 
Document to Project Manager and 
AFCEE TPM 

Noti f icat ion of site supervisory 
personnel 
Review of situation and correct 
procedures 
Document to Project Manager and 
QAO 
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FIELD SAMPLING 
REPORT 

FIGURE 2-14 

LAW ENVIRONMENTAL, INC. 
GOVERNMENT SERVICES DIVISION 

KENNESAW. GEORGIA 

JOB No. 
JOB NAME. 
DATE TIME 
SAMPLING POINT. 

(LOCATION) 
DEPTH 

SAMPLE INFORMATION 

MATERIAL: 

TYPE: 

WATER 

SAMPLE I.D. NO.: 

SOIL SLUDGE 

GRAB. 

HAZARDOUS ?: YES 

COMPOSITE. 

NO 

OTHER (LIST). 

OTHER (LIST). 

UNKNOWN 

CONTAINER 
TYPE VOLUME 

NUMBER 
PRESERVATIVE/ 
PREPARATION 

COMMENTS 

COMMENTS: (WELL PURGING VOLUME: SAMPLE APPEARANCE; ODOR; COLOR, ETC.) 

FIELD MEASUREMENTS 

PARAMETER EQUIPMENT I.D. RESULTS (UNITS) COMMENTS 

COMMENTS: (CALIBRATIONS, FIELD MODIFICATIONS, INSTRUMENT PROBLEM) 

GENERAL INFORMATION 

SAMPLES SHIPPED TO : 

SPECIAL HANDLING : 

MODE OF SHIPMENT: 

WEATHER AIR TEMPERATURE. 

CAR/TRUCK BUS PLANE COMMERCIAL VEHICLE 

QA/QC 

SAMPLE COLLECTED BY : 

DISCREPANCIES : 

SAMPLING OBSERVED BY : 

2-110 HF 



FIGURE 2-15 

DAILY QUALITY CONTROL REPORT 

REPORT No. CONTRACT No. DATE. 

LOCATION OF WORK . 

DESCRIPTION OF WORK 

WEATHER RAINFALL (INCHES) TEMPERATURE MIN MAX 

WIND DIRECTION 

1. WORK PERFORMED -. 

2. SAMPLES COLLECTED 

3. PERSONNEL AND VISITORS AT SITE 

SITE MANAGER: 

HF 

LAW ENVIRONMENTAL, INC. 
GOVERNMENT SERVICES DIVISION — ^ ^ ^ — ^ - ^ — ^ — ^ — ^ — ^ — ^ - ^ — — ^ — ^ 
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AFCEE/ESR 

Brooks AFB, TX 78235-5000 

(512) 536-9001 

AV 240-9001 

1-800-821-4528 

ext. 216 

The Scott AFB Point of Contact (POC) is Mr. Tim Tedesco. His 

address and phone numbers are: 

AEDC/DEV 

Scott AFB, IL 

(618) 256-4165/576-4165 

Mr, Tim Tedesco will assist in base cooperation for the following: 

Locate underground utilities and issue digging or other 

appropriate permits to the IRP contractor prior to the 

commencement of digging or drilling operations. 

Assign accumulation points within the installation to 

which the contractor can deliver any drill cuttings or 

well installation/ development fluids generated from the 

required work which are suspected to be hazardous. The 

contractor is responsible for providing all necessary-

containers (55-gallon drums) and for transporting the 

containerized material to the accumulation point. 

Determine and specify to the contractor the rate at which 

the containerized materials should be transported to 

assigned acciimulation points. 

Assign accumulation points within the installation to 

which the contractor can transport and empty 

containerized materials determined not to be hazardous. 
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Take custody of any drill cuttings, well 

installation/development fluids, or decontamination 

fluids suspected to be hazardous and properly dispose of 

the material according to applicable state and/or federal 

regulations. 

Provide the contractor with existing engineering plans, 

drawings, diagrams, aerial photographs, digitized map 

files, etc., to facilitate evaluation of IRP sites under 

investigation. 

Arrange for the following: 

a. Personnel identification badges, vehicle passes, 

and/or entry permits. Law will provide names of 

personnel involved at the site to Tim Tedesco prior 

to field activities. All personnel are U.S. 

citizens. 

b. A staging area (approximately 1000 square feet) for 

storing equipment and supplies. 

c. A supply (e.g., two 1500-gallon portable tanks) of 

large quantities of potable water for borehole 

flushing, equipment cleaning, etc. 
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APPENDIX A 

Fisher Accumet Model 956 

PORTABLE ANALOG ph/mV METER 



Ins t ruct ions 

Fisher 
Accumef 
Model 956 
Portable Analog 
pH/mV Meter 

Catalog No. 13-636-956 

0 FisherSdenWic 
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UNPACKING 
The Accumet Model 956 is shipped m a single carton containing the items listed tseiow Whiie urcacKing. 
check each item against the packing list. If a shoruge exists, notify your representative giving ;ne name 
and number of the missing item. Also be sura to complete and return the warranty cara locaiea at tne rear 
of this manual. 

NOTE: In ttie event that shipping damage has been observed, retain the carton and oacKing matenai 
inttci with the unit and file a claim with the final earner Usually, the firm will send an mspeaor to ascer­
tain Mbiiity. 

Quantity Item Cat. No. or 
Part No. 

1 Accumet Ponabie pH Meter Assembly 69368 
Containing: 

Accumet pH Meter 13-820-956 
Beaker. lOOmL 41951 
pH-9 Bottle 31222 
pH-4 Bottle 31223 
Thermometer 31142 
Suppon Rod 41831 
Electrode Holder 19941 
Battery 40367 
Combination Bectrode 13-820-108 
Instruction Manual 69369 

OPERATING CONTROLS 
Pnor to using the Model 956. become familiar with the location and function of each control and conneaor 
All are located inside the case (see figure 1) and are descnbed in detail below: 
Readout Meter. An analog meter with a pH scale covenng 0-14 pH units, and a millivolt scale covenng 
= 700 millivolts. The scales are graduated m O.l pH and 10 millivolt <ocrements. respeaiveiy, and are mir­
rored to minimize parallax errors. 
Mechanical Meter Zero. A screwdriver adjustirient that mechanically zeros the meter pointer With the in­
strument Sitting on a flat, level surface, the adjustment must be made with the FUNCTION seieaor m the 
OFF position to avoid electncal deflection of ttie pointer. 
FUNCTION Selector. A three-position rotary switch used to disconnect battery power (OFF position) when 
measurements are not being taken, and to select ttie operating mode: pH for pH determinations ano MV for 
millivolt measurements. 
TEMPERATURE Control. A potentiometer ttiat functions only in the sH mode to compensate for the effects 
of solution temperature on the electrode. The control is continuously vahable from 0* to lOO^C with a scale 
graduated in 2* increments. 
STANDARDIZE Control. A multi-turn potentiometer that is used in pH determinations to set the meter to 
the pH value of a buffer solution, thereby compensating for ttie differences in ttie zero potential of electrode 
systems. In millivolt and redox measurements, the control establisties ttie millivolt zero reference point on 
the meter. 

INPUT Jack. A jack that receives the BNC lead from the combination electrode, or any lead from an indica­
tor electrode with a BNC c«wector 

NOTE: If an indicator electixxje with a pin jack is to be used, the pin jack adapter Cat. No. 13-620-490 
should be connected to the meter. 

REF Jack. A jack ttiat receives any single-lead from a reference electrode with a pin connector 
Support Mounting Socket A threaded socket (immediately to nght uf TEMPERATURE control) which ac­
cepts the electrode support rod when insuojment is m operation. 
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Checking and Adjusting Meter Zero 
Before initial use. ttie mechanical zero of the meter movement must be checked and. :f necessarv. aa-
justed. The meter pointer should indicate precisely 7 pH (or zero millivolts) with the FUNCTION seieaor set 
to OFF If ttie above conditions are not met. adjust the MECHANICAL ZERO, using a small screwonver. 
untt speofied indication is obtained. 

Installing pH Electrode System 
The Model 956 is supplied with a plastic-body combination electi-ode that is especially suited to the aiggec 
conditions associated with field wortt. The INPUT and REF jacks will accommodate all other indicator ana 
reference eiearodes that employ BNC and pm cable conneaors. respectively. The supplied eiearooe 
holder contains openings for one or two standard size electrode caps. 

NOTE: At this point, the eiectrode(s) stiould be property conditioned according to the mcnufaaurers 
instruaions. 

To install the supplied combination electrode, perform the tollowing: 
1. Unsnap the suppon rod from its moMed case compartment and screw (clockwise) the tr.reaaea eno 

into the socket in the meter panel. 
2. Install elecoode holder (see Figure 2) on support rod t>y depressing plate on underside of hoiaer siiomg 

holder onto support rod. and releasing plate. 
3. Remove the plastic cot from ttie tip of ttie electrode. 
4. Slip electrode body into stot on either side of hokler and lower it until cap is firmly seated. 
5. Observe that FUNCTION seieaor is set to OFF then remove shorting cap from the BNC lack. 
6. Insen the round BNC conneaor lack onto ttie INPUT jack. 
7. Check electrode system efficiency by standardizing in a buffer of known value and measunng m a sec­

ond buffer by generally following the Standardizing Instrument and Performing pH Determinations 
procedures m the OPERATION section. 

8. The electrode is now installed and ready for use (see OPERATION section). When not m use store the 
electrode as directed by the foltowing procedure. 

OPERATION 
Separate procedures are provided below for standardizing ttie instrument, for performing pH measure­
ments, and for performing millivolt measurements. Note ttiat in aU the procedures that follow, the FUNC­
TION seieaor shouM always be m the OFF position wtien immersing or removing the elearode system 
from solution. This practice avoids meter fluctuations ttiat may damage the movement. Also the FUNC­
TION seieaor must always be set to OFF when ttie instrument is not in use to avoid unnecessary banery 
drain. 
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Performing Millivolt Determinations 
The Model 956 is a convenient tool for measunng electrode potentiai and indicating results over a -TQO '.o 
•t-700 mtlUvolt range. There is no need to standardize the instrument witii a buffer or compensate *or solu­
tion temperature. Readings can be taken as soon as the milllvott zero reference point is estaonsnea. ^ttn 
no t u n m standanlization necessary. 

Anunang that the electrodes are conditioned and installed according to instructions from manufacturer, a 
miatveN measuremem is made as follows: 

1. Be certain that FLINCTION selector is set to OFF 
2. Connea the shorting cap to the INPUT jack. 
3. Turn FUNCTION seieaor to MV position and adjust STANDARDIZE control until meter maicates zero 

millivolts (or any other desired value). 
4. Turn FLINCTION seieaor to OFF remove jumper, and connea eiearode leads to INPUT ana REF 

jacks. 
5. Place sample container in case compartmem dtrectty beneath electrode system, then lower eiectrooe 

system into sample solution. 
NOTE: Always locate sample container in companment provided to avoid damage from soiiiage 

8. Tum FUNCTION seieaor to MV and read electncal potentiai of solution direaiy from meter 
7. Turn FUNCTION selector to OFF 
8. Remove eleorodes from sample and nnse ttiem with distilled water 
9. Repeat steps 7 through 10 for remaining samples. 

10. Upon completing final determination each day, be certain that FUNCTION seieaor is m OFF position 

SERVICE 
Solid-state components and easily accessible assemblies simplify servicing of the Model 956 The following 
information is given to ak) Qualified service personnel and help minlroize downtime. The information in­
cludes a bnef orcurt descnption. a ttoubleshooting guide, procedures to check instrument performance, 
buffer accuracy, electrode system efficiency, a procedure to remove the meter panel, and calibration and 
checking procedures. Also included at ttie end of the manual are repiacemem parts and a schematic, in 
addition. Fisher Scientific Company maintains a company wide Instrument Service Division with fully statlea 
service centers to assist with any service problems. 

Understanding ttie Circuit 
A single, operational amplifier in the Model 956 circuitry provides ttie necessary high-impedance mout as 
well as the amplification reguired to dnve ttie analog meter. This and the use of three diodes m the refer­
ence circuit faalitates meter indication of eittier polarity as well as excellent banery voltage staoiiity over tne 
entire instrument range. 
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Checking instrument Performance 
While performing the toltowing procedure, there shoukl be little, if any, dhft and fluctuation m the meter 
madia m either the pH or mV mode. The presence of dnft and/or fluctuation indicates an mstnjment oefea 
Ina&unent performance is checked as folkjws: 

1. Connea shorting cap to the INPUT jack. (This shorts instrument input.) 
2. Set FUNCTION Selector to pH position. 
3. Set TEMPERATURE Control to 2S*C. 
4. Adjust STANDARDIZE Contiol until meter indicates 7.0 pH. 
5. Tum STANDARDIZE Comrol to full clockwise and full counterclockwise positions: meter should maicate 

at least 4.0 and lO.O pH respectively. 

NOTE: This demonstiates that STANDARDIZE Control has sufficiem range to compensate for the zero 
potential of electrode systems. 

6. Set FUNCTION Selector to MV. 
7. It should be possible to adjust STANDARDIZE Contiol until meter indicates 0.0 miillvoits (center scaiei 

Checking Buffer Accuracy 
The most practical way to check buffer accuracy is to substitute a questionable bottle of buffer with a iresn 
unused botfle. Some buffers detehorate with age. but oontamination is the pnnopai cause of inaccuracy A 
common practice is to regulariy use tiwo buffers — one as a working buffer and one as a check buffer 

Checking Electrode System Efficiency 
Once instrument performance and buffer accuracy are found to be satisfaaory, check efficiency of elec­
trode system as follows: 

1. Install combination elearode. 
2. Obtain two buffer solutions that are several pH units apan in ttie 3 to 10 pH range. 
3. Standardize me instrumem with one of the buffers (as directed by Standardizing Instrument procedure 

given in ttie OPERATION section). 
4. Determine the pH value of ttie other buffer (as directed by Performing pH Determinations procedure 

in the OPERATION section). 
NOTE: The result of this determination stiouM be wittiin 0.1 pH units of ttie known buffer value 'f it is 
not. repair or replace ttie electrode system. 

Removing Meter Panel 
Most service procedures, such as battery and component replacement, require that the meter panel be 
removed from ttie case. This can be accomplished quickly and easily as follows: 

1. Set FUNCTION Selector to OFF 
2. Disconnea electrode system from meter. 
3. Remove electiode and electrode holder from support rod. ttien unscrew rod from mater panel. 
4. Remove the four screws (two atong each side) securing meter panel to carrying case, then lift panel up 

and out of case. 
5. All components are mourned to rear of panel and are now easily accessible fbr service. 

Calibration 
The Model 956 is factory calibrated to perfonn within the stated pH and MV specifications. Under normal 
conditions, this calibration will yiek) satisfactory results over a long time penod. However, it is recom­
mended that thfli instrument be recalibrated annually or after any arcuit component (except banery) has 
been replaced. An imemal component view of the meter is shown in figure 2. 
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Calibrating pH Scale and Temperature Control 
The pH value of a solution is generally deoenoent upon temperature: hence, the accuracy of a oH scaie s 
dependent upon ttie accuracy of the TEMPERATURE (Control. Consequently, both these components are 
calibrated in conjunction with each other as follows: 

NOTE: It is recommended that the mV calibration procedure be completed before calibrating the oH 
scale. Therefore, the procedure given beiow assumes that meter panel is not secured to the case ana 
that the millivolt source is still conneaed to the INPUT jack. 

1. Set millivon source to 00.00 or disconnea source and connea shorting cap to the INPUT jack. 
2. Tum FUNCTION Seieaor to pH and, if necessary, readjust STANDARDIZE Control until meter indicates 

exaaty 7.00 pH. 

3. Rotate TEMPERATURE Control to full clockwise and full counterclockwise positions. Knob oomter 
should approximately align with me 0 to 100*C scale markings, if not. loosen the two knco setscrews 
and realign knob until above speaficafions are met. 

4. Set TEMPERATURE C:ontrol to 25'C. 
5. Connea millivolt source to INPUT jack (if disconneaed in step i ) and adjust millivolt source to suooiy 

an output of 1-295.785 millivolts. 
8. The m9ter should indicate 2.0 =0.3 pH. If not. adjust RIO on circuit board until correa indication is 

obtained. 
7. Reverse polarity of milllvott source. 
8. Meter shoukj indicate 12.0 rO.3 pH. If not. readjust RIO until meter indicates midway between noted 

reading and correa reading. 
NOTE: If desired. Model 956 pH scale can be calibrated using buffers. In mis case. insti\iment should 
be first standaroized with a pH 7.00 buffer and men calibrated using a pH 4.00 and adjusting R10. 

9. Reassemble instrument by generally reversing steps i mrough 3 under Removing Mete<- Panel. 

Replacement Parts 
The replacement parts, along wim meir location drawings, are provided in mis seaion. The seaion is ar­
ranged in assembly to subassembly breakdown. That is. me highest order assembly appears first, followed 
by Its subassembly make up. tton-fieM repairable assemblies or subassemblies are not broken down mto 
meir componem parts. Note mat parts information is only valid at ttie publication date (see back cover) of 
mis manual, and subsequent revisions may have occurred after publication. 
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APPENDIX B 

YSI MODELS 33 AND 33M S-C-T METERS INSTRUCTIONS 



YSI MODELS 33 AND 33M S-C-T METER! 
INSTRUCTION! 

n « TH SMal ]3 w i 111 l-<-T Sattra t *« » « r t U l « . 
tattarr r«««ra4. tnaax f t t r i sa4 uatnaamts <MiflB«< ta 
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• M r a t M at M O l c u ttaa* raaaa*. n a t i a t t t * c r ^ 
nST t a t i M t rofa tka traavaaer cs ; oou . t i i s r i a * : t * 
aaatatM ta t M t tar waM Miax i ta t i sa . 

A a aalT aaiatamaaaa r a a u t a i i« u t t t i - r t««l.te**«s'.. 
f M f a i u t l U L i M t l t a h l l t t t ca l l * , i tea u tv«r-
aaiT •> * ar *a« i *a iMt . v U I ara^iia 200 U i . at a * * r i -

UaaracT 1 U Mt M aaiataiaai i t ixac-carssa 
u U a ara l a a i . U t t a r r raoiaeaaut u ui ;e«c*a 
taa raC l iM aiSiataMt eaaMt M tecaaaliMaa. 

i ia 
Mta r laa i ia* 
« at taaiUO 
terataar: 

20 y»t. 0 io*e 
t .s« 
10 M t •0.11 »f t tar U l 

aaaauM aarat n a a . 

t a t l a n tattarlaa a^ary «U aMtta u raiae* ca* t u q t r 
• f aarraaxM « M ta laatr kactar iM. To r*»i<e* M C -
t a r i M . raaara t M irrava ( r u t M ratr eovac. rk* 
tatxofT kal iara u a eaXar ea«M. Tka yoaxtxT* taa aut i 

* I iM ii 

l " " " ' ' * * 

! 
, — V - l 

Is 
^3~ 

~ir 
1 

^ . I 

l aau taam « U a u ta aiaa. t • l.OOa. l a a t a t a n 
u a i ;2 t , 10%. aalMa a t l a m a a t v a c i t t a i . 

l a t t a r r IM 0 a u a . a l H l l a a aaly. IraraaOr >**> 
ar a « u * a l M t . 

r u a acMaatte l i rs f rMaatat i r * l a i 
aar M i l t f k t l T Ut la taat t iaa t t * 
e i r m t la row u i t n a u t . 

TSX 11 )» .nc 
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2. TM a«T toa CM raatfttr tM etMcitsr tMtaa laora 
la CM t u t e a ta t a u t i t a t * Car ta* K S M la ct* t s i -
la«u« r M t l K t t t i M rracMut-

tat taa l u t i (or * taiiaitT MaaurtMat u 

k Saoatttata * 1000 a i e ro tuU eaf*«tar «ai 112.7 
•M 0.1% taiaraac* taaiator tor tM »reM. 

CaaaMt tM rMiater tai eauel tar MtvMa cfca fr*M 
m a iM r*i n r * M tk* JM« eoMa«tioM iMiia tM 

•aiiM m n 1117(2 
H 

auaaaa 

O— 
e. r a n tM taaMratw* i i a l u t i l tM Mtar raaia 
ra i l iM. 

4. l a i a a t a l l tka taaaaratara Uak *i tk tka arrea at 
2l*e. 

Tkij is « taaaararr calikratxM aalf. l a t u a tM la-
t t r u u t ta tM tMtary tar a r an r racal ikratxu. 

TSZ IMO 

Otiaa 

traaaa a n iMxtaM aU caaatraetai tar raofai. 
aacwata sarrxM xa t l a l i M * . Tka eaUactxTXtr *all 
a a u t u t xa 1 .0 /a (SOO.O/ai *2%. lacs »nM e n t a x u 
a oraataiM TSZ tkaraiatar taaaar t tua saaaar at tO. l 'c 
acearacT at 0*C aai • O . l ^ at 40*e. Tka I M caMcx-
taam aUla aaaaaaiy taraxutM la a tkrM tar«xaal 
e.2S* i l a . »aaaa plaf. 

Tk* 1110 k u a 10 tMt eUla ta i tM 1111 a SO tMt 
eaaia. Otkar iMytU u a avaUakla M soMxal ar iar . 

Tka areM kaa a rxot i r . T . e . fc*ir. k la txaxcai fara 
axaui a l a c t r a i u . a u * raooai eakla. 

eiaaaiao 

i k n tto call t n t xa41u tu laa taaitaos t t e s ruak la 
eaaM u i i n r alactraiM. I a n aatar i aanx ta . axla 
aU anaaxe u t t a r a n taa aMt UAalr e n t a a i a u t a . 

far 
tar 
all 

a r . " 

>t aaiatl tlaaaxa* aaU tka alactraias 
tM n u a laaal lr m u a k l a fcatkraaa t t l * 

»r*9arattaa aaaa u On a a u e a l t a t k r a a a 
eiaaaar.* lakuik t u t a«T . l u t u t C lau-

bfool I t u i n u u . TU. Ttl* eiaaaM.* 

a lau iao * t aiaata **«k U a MlatXM 
af 10 oarta 4iatxU*4 tatar . 10 n r t a l a a t r a n l 

aleSal aai 1 pan K l u a ka 

Uoara r t u * tk* prak* tkaroaoUr ta tap aatar. tkaa ta 
i i a tx l l a i ar i a t a a u a i aatar t f tar elaaaxaf ta i kafara 
a t* ran . 

Cinnoe: 0* Mt taaca tka al*etr«4M xuXia t to praka. 
r iatxaw t laa i xa Mtt ta i e u M aorapai a t t . 

It c l t u i s t «Mi lac f . , , , r , t»« no*« tatta 
r*ti4ciAixia« ij r*ciir*«. 

Start** 

tt IJ Mat to itof* cM*«eciTitr ; ( i ;« it 4«iotit 
vatar. Call* itarM la ««t*r r**ai(t l i s i trtcu* 
tiatiaixttXM. UT <aii c u t M* *••• i t an* t 
*a*«li M *•*<** la «*is*ix*« Mtir t«r it i m n i t t : 

t a f l a t x a i s a n n 

1. Clau tka traM. 

2. riaca Ua call la i SO ai i t n rauaac i i j u < 
Malar «M t i i *ao««t Ttl J140 r u t u i t i s f ]*iiic;«t 
eavar tM «i*«troMa. ka Mt ca«*t ct* cat *( <i 

J. Plao tM praM lats eta Ie4*i 1) or Di . i«i::a 
tM aoo teal* t* littxaxx* ca* tlretroa**. non n 
praM tlxfktlT ta u taxa ca* tx«a**c a*t*r r«*«is« u 
CMtxaM piatxaxtXM i*r CM tpiraxiMt* cia« laoi 
M I M : 

Tia* u 
axauctt axerau 

JO.000 
21.000 
20.000 
11.000 
10.000 

Satar 
i**/«a 

lasiXM 
U/a 

J.OOO 
2.100 
2.000 
I . SOO 
l.OOO 

5 
( 
I 

U 

u 
4. Utar tM alataM tXM. raaar* tk* *raM taa riai 
xa taa aatar. tkM xa ixa t i i lM cr MxaaxsM *at*i. 

1. t a t a n tM MlatXM to i t s cMttxaor. 2 at . < 
MlatXM ik*ali M aattxexut (ar S« iraataMtt. 

1. Okatraetxau 
i t laMt taa xai 
tM ai ta l lx t aa 

I pxan 
t m tM 

MW tto praM CM txstark r*««ia« 
ikH at alawaam aMt M tiiovaa !r< 
iarratar Mjaeta. u t a l l x e at]*ei 
K Mxiat* tk*«l4 M lapt t t l*««c 

2. oaxfata i n attack** ta tto eu i a at tto n i ]]] 
t a i 2111 r m i i . Tto TSX l i r r Hxokta u a iapplxaa i 
paan n u a tatal Mxokt at 4 I M I H par pair. SkoaJ 
t t M«*aa M«M8ar7 <• * t i aara vaxokt ta avtreo* 
• a tw a a r r u u . M aaooMt Itaxtta* tto tatal •aiti 
ta taa paaaU 11 p a m i . rar aotoata xa aa*M* •( ci 

aaa u t a i a f H i u t l u p a u x a e u i a . ta *xtk< 
aatosu a u t W k*ft t t l*u t I laatoa avar trc 

Oaetl* a o t u t i n kr raUlM tto l*MrxM CM troi 
ral t tsM iartao t aaaawaaMt ia*w** eis« < 

ipariM* MlatXM U«aau tto prata *M iapre«*i ci 
ttaa laapMit af tto taap«ratara iMa*r. 

,n ty iBl UUal ty Canaat: tar CaklM 

Tk* t i i l t t * a a l laaftk af vtra U laao eaklat t«« 
eaaan taan t U r u x p t a a n akxek t i l l *tt*«t raaaiati 
Tto raaaaaaaiai aar ** t u t att tar ; **M utlaaaea* 
kr aM at TSZ eaaeacttnty Caltkrttar M i t t i o u i*i 
tolavl. *%!>% a tU patatt ta utxMta at corractK 
t M t a n . U ttoM aalattaaa u a Mt t r t x l u i * . ci 
ta l laviao t U l M «U to u * i tar tka eor rae t iae e 
a r r a n aaua i kr at t la raaxatuc* tM etMcxtiae* < 
apMxal l*a<U «*n t*u ai t to )]10. )111. $-l7S)] u 
t-uuo 
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SEcnai 1 

"nfTscDJcncti 

The nsdel PI 101 has beei dnlgierj co oaasure chc conceicracion of trace 

gases is\ a n y induscrlal or plane acnBrphares. Ttm nalyzer ecplcys zi^ TrJ-.-

ciple of photoioriracion for decection. ihiJ process is earned phoccisrjL::azirr. 

since cha abacrpclon of ulcravlolec l i ^ c (a phocon) by a tsolecule lead^ := icr.-

izacion via: 

RH + hv « RH* + e ' 

v^icre ?R > craca gas 

hv - a phocon wlch n ciersy *. lonixaclan Pocenclal of RH 

The s«uor consiscs of a sealed ulcravlolac U ^ c source chac ^ c s pirccru 

which are anargccic m a u ^ to JenirM sony Baca ipecies (particularly orgsucs) 

buc do noc icnize che oajor carponancs of air such aa O,. H2, GO, OO2. or ii.3. 

A chabcr adjacnc co che ulcraviolac source eoncains a pair of eleccrodes. Whfr. 

a posicive pocancial ia applied co one eleccroda. che field creaced drives any 

ions, fomed by abaorpcion of UV 1 1 ^ , co che eolloccor electrode \imzt chc 

cuTTKic (piLyuiLlnnal co canccicracion) is aaafured. 

To "^"•*"<*« adaorpcion of varloua sao^le fM«s, che ion chssber is oada of 

•1 inarc fluorocazbon oacarial, is locacad at cha SK^lii^ polnc, and a rapid 

flow of s a p l e gas i s oalncalned chrov^ che n a i l ion chaobcr ^rolune. 

The mMlytar v i l l opcrace eichar from a rechargeable bactary for taore chan 

10 hours or oonclnuously from che AC bactary charger. A solid scace aipUfier 

board In cha probe sid a rvsovable peu«r tv^ ly board in cha raadc^c nodule K-ADU 

rapid servicing of che mic In che field. 

F-3 
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lABLi 1 

SPECUTCAIICIC FUR .TCE. PI 101 
PHCTOICNIZAIiâ  ANAL'SSl 

perforaance Cbenzare referred) 

range O.I co 2000 ppm 
dececcioi lijnic 0.1 ppo: 
a«8icivicy (aax) 0-2 ppm PSD ovwr 100 divtiion nacar scale 
rapMcabilicy 4- H of FSD 
linear rsige OTl co 600 ppa 
useful m g e 0.1 co 2000 ppm 
response cioe < 3 sec co 9C7. of full scale 
aobienc lunidicy co 957. RH 
tqfieracli^ coipcraDf e aobieic co 40°C* 

physical 

size: probe 6.3 DIA x 28.3L (oa) (2-1/2 x 11-1/4") 
readout 21W x 13D x 16.5H Cm) (8-1/4 x 5-3/16 x 6-1 
scouKi 21U X UD X 24K (cm) (8-1/4 x S-3/16 x 9-1 
cable 80 on long (32") 

vaifiht: probe .55 kg (20 ousces) 
readout 3.2 kg (7 poinds) 
cocal (shipping) 5.4 kg (12 poixids) 

Qonools and ftiscdons 

n d e switch Off. Batter ' Check. Scndby (zero). 0-2000. 0-200, 0-20 ppci 
low bactary indicacor l i ^ c 
zoro (10 n s n •f 300Z FSD oax) 
•pan (10 cum ebtsictng dial 1.0 co 10 ciaas noBdnal scisicivicy) 
rM^uc 4-1/r ' (11.3 m) aatar Tauc Bnd oowaenc graduaced 0-S-10-15-20. 

divisions 
sipial output for r eco rde r 0-(-5V) FSD 

<*̂TTMT for recorder 12 VK • Jack on side of inscsoimc 

raquirvjncs of operaclng does 

cenclnuous use, bactary > 10 hours 
oontixuous use with WU recorder reduces instruimc bactary operatir.^ :ir« 

CD 1/2 notnal clae 
xadurge daa , BaDc'< 14 hours, 3 hours to 907. of full charge 
recharge aarreic, max .4 Asps (3 15 VDC 
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SECnCtJ 2 

Qpsunct] 

2.1 Ihoaeking 

Urpack che insarunenc carefully sid rssovv chc housing, chc probe xr.d s-.y 

spare parts fron che shippir^g carton. Place che inscr.jaenc on a :abLe or be-.--. 

wich che label v^righc. ReBove che cop section of che inscrannc by ope-.̂ -.̂  t.-.2 

cuo fasteiers on che cover (see figure 1). The izner pciel of che cop sec:icr. 

can be raaovcd by pulling up cn che fascsicrs. The cop section of che ir^rr^-

mBic eoncains che bactary charger and a wKisc strop. The waist scrap clips or 

CO che scrap brackecs of che inscniianc when needed. 

Before actaching che probe, check che fixiccion swicch on che ccncrol par.el 

CO aake sure ic is in che off posicion. The 12 pin intarface ccmector for :±e 

probe is located Just below che span adjuacsanc on che face of che inscrxic.: 

(see figure 2). Carefully oacch che Ali^tsenc Kay in che probe eonncccor :o 

che 12 pin connector on che control pciel, and chn cwisc che probe connector 

tsicil a discincc snap sid lock is felc. 

Accached co che ins<7tjaenc is a warrsicy card which should be filled ouc 

ccB^lecely tn i reciscned co tKJ Syscacs. 

2.2 Operacion 

T\sn t t m finccion swicch co che bactary check position. The needle on che 

OBcer should read wichin or above che graei baccary arc on che scalcplace. If 

the needle is in che lower portion of che battery arc. che instruienc should be 

recharged prior co oaking sty oeasurcoBics. If red 12) CODBS on, che bactery 

should be recharged. 

P-7 



f \ ^ r t 1 iCarrcnuvui 

F B I I I M I i 

Inner Psnel 

(nfinimont Covtr 
(for ttoroga of proba 
and ehargor) 

Top View 

F-9 



TABLE : i 

BRIE7 D E s a u p n m OF E S T i a i c r r 

CCNn^CLS AND FUNC^a^5* 

Concrol rvnccior 

Six PosiCion Swicch OFF - Shuts off al l power anc raaov«s X -vc 

OL̂  - In KPf other finction position or =iea. 
nade, the electroiics are on. 

BATISGf OSOC - Indicates chc eordi:ior. of 
bacccry. If needle posicion is in lowi 
portion of greei baccary arc, chc in^:: 
aant should be recharged. 

STANDBY • UV I c p is off but eleccrcnics ar< 
This position %/ill conserve power and i 
the useful operaclng cine becucei rec."*.̂  
of che bactary. This position is also 
Used CO adjusc che electronic zero. 

RANSS - 0-20. 0-200. 0-2000 direct raadL-.g 
available at nrinlmin gain frr bonzeic. 
sensieiviey is available by adjusting 
sp«i poc«iciaaecer. 

Zero Pocndaneter A t s i turn pocaitiooeter is cployed co adĵ  
the zazo elecoonically whci che inscniDe'.c 
placed in che scsidby posicion wich che proi 
attached. This elli^naces che need for a h 
carbon free gas. 

Span Fotmcioaecer A c«i cum counting potancicDecer is ut i l iz 
iip«<.«i» setting of che oecar on calihracion 
Coixitar-eledaiise rocaticn increases che sc 
vlcy (^10 does) . This pot can increase ch 
sielvlcy eo oaka che inscmoBic direcc read 

rly mtf gas which che inscrvnenc respond 

«For posicion of layout controls see Figure 2. 
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To ZMTO the insccuamc, ocn che faiction swiccli co c ^ scan^iy posi:i.3". 

o d rotate c ^ zaro pocsiciomecer \Jicil che oecer reads zero, d o d o u c rcca-

tion of the zero poteitioaecer pii.)iii,rf< an upscale defleccicn while coixicerclocx-

vise rotation yields a downscale deflection. Ifote: no zero gas is nttded, sc-.ce 

this is 4n electronic zero adjuaoDKic (s«e below). If c ^ span adjussenc sezzLrs, 

is zhanged after che zero is set. che zero should be rec-.eckcd and adjusted, if 

necessary. Uait 15 or 20 seconds to eisure that che zero readirg is stable. If 

necessary, readjusc che zero. 

The Ins tnaent is now ready for calibration or oeasursoe^c by swicchlrg 

the finction switch to the proper aeasursBit r s ^ e . The inscruDenc is supplied 

calibrated to read directly in ppo (v/v) 0-20. 0-200, 0-2000 of b«zs \e wich 

che span position set at 9.8. For addicional sensieiviey, che spai potsiciaseter 

i s tuzned co^ntcrclodwise (acmller nnbers) to Increase che gain. By changing 

che span sotting from 10.0 to 1.0 che sensieiviey is increased approodoacely cer. 

fold. TtwR, the 0-20. 0-200. s ^ 0-2000 ppm scales beccrx 0-2, 0-20, Kid O-ZOG 

ppm full scale, rsspectively. This spsi ecncxol i s also utilized co oiaka che 

inscniDBic scale read dlxeccly in ppn of che ooapound being oaasured. E.g., ic 

i s adjxjsted to oacch che vmlue of a calibration gas to that sane reading on ch,c 

insensaenc scale. Ttm span concrol csi be ur1 T1 red co calibrace nearly any ca&-

povnd, measured by ptecoionization, to be direcc reading on che 0-20 ppa range. 

For cxBple, gain s«cclngs of 4.5 or 8.9, respectivmly, will provide direct rcadir. 

capability (0-20, 0-200 ppm) for vinyl chloride n d crichloroechylcne, respeccivel 

Far a l i s d n g of appraxuaace gain secting values see Table IV. 

t - l i 
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TABLE III 

VERIFICATION OF ELECTRONIC ZERO FOR 
PHOTOIONIZATION ANALYZER* 

Sampte 

Room Air 

Room Air PasMd Through 
9" I 3/4" 0 0 Charcoal 
Scnjbber 

Zaro Air 

Zero Air Psawd Through 
6" X 3/4" 0 0 Charcoal 
Scrubber 

Intirumert 
Reeding (pptn) 

a? 

a i 

a2S 

ao4 

%o< F 

35 

5 

12.5 

2 

'Maximum Gain • 2 ppm full lesft. 

"P-15 



f igun 1 Timt HtioonM for rha Phoieioritttien Antiyzar. 

100 

I 

Time (Mconds) 
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To charge ztm bactery, place che siru. phow plug into che jack cn ler : 

side of che bezel prior co plugging charger inco 120 VAC. M « disccrr^cti.-.^ 

charger, rssDve from 120 VAC before rKOving oini phcnc plug. The bacter/ is 

cflcplecely recharged ovezrJ^.c (ca. 14 hours). To euure chzc che charger is 

fincciorlng, cum che firvtticn swicch co che bactery check posicion, place pnrr.e 

plug Inco jack and plug charger Inco AT oiclec. The oecer should go ^rscale if 

charger i s working and is correccly inserted into the jack. 

The insennmc can be opcraced during che recharge cycle. This will 

l e^che i che cioe required co cocplecely recharge che Insczuteic batter-/. 
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SEcna^ 3 

CAÎ RAIICÎ I 

Scacic or dynaaic gas generacian syscems can be ucilized fisr cal ibrat i t r 

of chc Inscruamc. A nusber of such syscoos for generacirg cesc acsspheres 

fcr various gases have been described by G. 0. Itelson in "Ccncrolled Test 

AnaDspheres." Am Arbor Se izes Publishers, Am Arbor, Michigan (1971). 

The mosc ccnwiienc pad-ages for calibracion ax* chc non-coxic analyzed 

gas oixtures available froa HNU Systems in pressurized ccntainers (Cacalog'jc 

#101-350 ). 

A rapid procedure for calibration involves bringing che probe r d readout 

in close prtsdoicy co che calihraeion gas, cracking che valve on che tank sid 

cheddng che InscrLDfftc reading. This provides a useful spoc check for chc 

instTLcanc. 

The reccQoended md oose accurace procedure fbr calibraeicn of che insert-

OKic frcB a pressurlzad concaincr is co oomece one side of a ' T ' co che pressvz^ 

eoncainer of calibration gas, siothcr side of the ' T ' co a rotiaecer and chc t h i 

side of che ' T ' directly to the 8" actension to che phocoionizacion probe (see 

Figure 5). C^nck che valve of che pressurized oontalner \z\til a s l i ^ t flow is 

Indicated on the rocasetcr. The inscruDinc draws in the wlvxae of s c p l e requir 

for detection, c ^ ttm flow In che r o t s e t e r Indicates s i excess of saaplc. tk^ 

adjust che s p n pot so chat che instrunsit is reading che ccacc VKIUC of che cal 

bratlon gas. (If che Inscnsant spsi setting is changed, che instruaeit should 

be cumad back co che stsidby posicion md che electronic zero sh^ild be readjus 

) 

1^-21' 
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Tha c a l i ^ ' ^ c n gas should be prepared in che sasae aacrix ( a^ , r.:.zrzz-s-. 

bjitdrogen, e t c ) iî  \*iich ic i s co be measured, ocharvise m inaccirace reaci.-.; 

may be obcained. The increased response which is seen in oxygen free ga5es zs. 

be actribuced co a reduction in che qunching of ions by ax>gei (aerially 0-') 

snd is typical of 0 7 ionizacion dececeor. Ttm queiching effect of ox:,-ge-. is 

conscanc from about t o pa ren t 0. to very h i ^ levels. 

If a gas standard prepared in nitrogen ia to be used for oeAsureoer.ts i.-. 

a i r . f i l l a 0.5 or I l i t e r bag with the scndard chen add 50 or 100 cc of p-jre 

oBcygei CO bring che level co 10-121. 

Any error between this value md 2CIZ cocygei i s quite aoall. 

If the ssD^le to be measured is in nicrogci, standards should be prepared 

in nitrogen. This will resul t in m. increase in scisitivicy of apprcodiaately 

4. 

* Calibradon wich caBd.c gases should be performed la a hood since chc 
101 ia a non-destructive na lyzer . 
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READOUT UNIT 

Fifun 6. Block Oiooram of fenabit ^hetoioniinien Analynr. 
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F i g u r e 7 . E l e c t r i c a l Blcc>: 2iaqrar:i sf ?^ . z ' , z : z - . . z i : - " a . 

OC-OC 

Convetor 

Hjijip 

— ^ - - l O V O C 

Fan Voltage (OC) 

— ^ - 1 6 VOC 

12 V 

READOUT ASSEMBLY 
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TABLE VI 

PARAFFINS ANO CYCLOPARAFFINS 

Molecult IP (,vi 

methane 12.98 

ethane 1165 

propane 1107 

n-butane 10.63 

j-butant 10,57 

n-penune 10^35 

i-pentane 10.32 

2,2-dimtthylpropane 10,35 

n-hexane i a i 8 

2-methvlpentan« 10.12 

3-methylpflntane 10.08 

2.2-dimcthylbuiane 10.06 

2.34imethYlbutane 10.02 

n-heptsne 10.08 

2^4'trimethYlpentsnt 9.86 

eydopropane 10.06 

cydopemant 10.53 

eydohexane 9.88 

methyicvciohaxant 9.85 
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TABLE VII (Continued) 

Molecule |F («v) 

1 -br omooropane 10.! 8 

2-bromoerooane 10.075 

1,3>dibromopropar>e 10.07 

1-bromobutane 10.13 

2-bromobutanc 9.98 

l-bromo-2-methylpropane 10.09 

2-bromo>2-mcthylpropane 9.89 

1-bremooentane 10.10 

HI ia38 

l2 9.28 

methyl iodide 9.54 

diiodomethane 9.34 

ethyl iodide 9.33 

1-iodopropanc 9.26 

2-iodoprop8ne 9.17 

1-todoPutsne 9.21 

2-iodobutwie 9.09 

f-«odo>2*methv(propsns 9.18 

2-iodo-2-mcthylpropanc 9.02 

1-iodppentane 9.19 

^2 15.7 

HF 15.77 

CPCi3( Freon 11) 11.77 

CF^CI^ (Freon 12) 12.31 

CF3CI (Freonl3) 12.91 

CHCIF2 (Frton 22) 12.45 

CFBr3 ia67 
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TABLE VIII 

ALIPHATIC ALCOHOL. ETHER. THIOU 
ANO SULFIDES 

Molecule IP (tV) 

HjO 12.59 

methyl alcohol 10.85 

tthyl alcohol 10.48 

rvpropyl alcohol 10.20 

HpropyI alcohol 10.16 

n^r / la leoho i ia04 

dimethyl ether 10.W 

diethyl ether 9.53 

n^ropyl ether 9.27 

•propyl tthar 9.20 

H3S ia46 

methancthiol 9.440 

athanethiol 9-285 

1-propanethiol 9.195 

1-butw>ethiol 9.14 

dimethyl ajlflde 8.685 

ethyl methyl wifide 8.55 

diethyl w i fk i t 8 .4» 

4-fvprepyl ailfida 8.30 
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TABLE X 

ALIPHATIC ACIDS AND ESTERS 

Molecule 

CO2 

formic add 

acetic acid 

propionic add 

rvbutyric add 

tsobutyric acid 

n-valerie add 

methyl formate 

ethyl formats 

n-propyl fermste 

n-butyl formate 

isobuTyl formats 

methyl scstatt 

ethyl acetate 

rvpropyl actuts 

iaeprepyl acetate 

rvbutyl acetate 

isobutyl aeetsts 

Mc-butyi eeatats 

methyl propionsts 

ethyl propiorvite 

methyl fvbutyrate 

methyl isobutyrsts 

IP (aV) 

13.79 

11.05 

10.37 

10.24 

10.16 

iao2 

10.12 

10.815 
l a e i 
10.54 

laso 
ia4« 
ia27 
l a i i 
iao4 
9.99 

laoi 
9.97 

9.91 
ia i5 
laoo 
10.07 

9.98 
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TABLE XII 

OTHER ALIPHATIC MOLECULES WITH N ATOM 

Molecule ip (eV) 

nitromethane 11.08 

nitreethane 10.88 

l-nitropropane 10.81 

2-nitroorooane ia71 

HCN 1191 

acetonitrile 12.22 

propionithia 11.84 

frbutyronithle n.a? 

acrylonitrile ia91 

3^tene>nitrile ia39 

ethyl nitrsta 11.22 

n>propyi nitrstt 

methyl thioeyanstt 10.065 

ethyl thiocyarvRS 9.89 

methyl iaothioeysnatt 9.25 

ethyl isothioeyanatt 9.14 
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TABLE XIV 

SOME DERIVATIVES OF OLEFINS 

Molecule IP (aV) 

vinyl chloride 9.995 

cis-dichiorocthYler-e 9.65 

trant^iehloroethylene 9.66 

trichloroethylerw 9.45 

tenehloroathylene 9.32 

vinyl bromide 9.80 

1.2-dibromoethylene 9.45 

vibromoathylene 9.27 

3<hloropropene 10.04 

2.3^ichloropropene 9.82 

1-bromoproper>e 9.X 

^bromoproperw •* ' 

CF3CCKCICF3 10.36 

rvC5F„CF<F2 ^ ^ ^ 

acrolein 10-10 

crotonaldahyde ' -^^ 

masityl oxide ' - ^ 

¥inyl methyl ether 8-93 

ailyl alcohol ^•87 

vinyl acetate '-^^ 
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TABLE XVI 

AROMATIC COMPOUNDS 

Molecule 

benzene 

toluene 

ethyl beruane 

(Vpnopyl beruane 

i-propyl benzene 

rvbutyi benzene 

a^ry l benzene 

t-Putyl benzene 

o-xylene 

m-xyiene 

p-xytene 

mesitylene 

durane 

ityrare 

flHneihy* tryrtne 

fthynylbenzane 

nepthslene 

1<m«thylnapthalene 

2<methyinapthslena 

biphenyl 

phenol 

sninle 

phenetole 

bsrosldahyde 

acetophenone 

benzanethioi 

phenyl isoeyanata 

IP (aV) 

9.2<5 

8.8? 

8,76 

8.72 

8.69 

8.68 

8.68 

&68 

8.56 

8.56 

8.445 

8.4C 

8.025 

8.47 

8L35 

&815 

8.12 

7.96 

7.955 

8.27 

&50 

8.22 

8.13 

9.53 

9.27 

133 

8.77 
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TABLE XVII 

MISCELLANEOUS MOLECULES 

Molecule 

ethylene oxide 

propylene oxide 

p^ioxane 

di mcthox ymeihane 

diethoxymethane 

1,1 -dimcthoxyethane 

propiolactone 

methyl disulfide 

ethyl diajifide 

diethyl aitfits 

thiolacetie add 

acetyl chloride 

eeetyl bromide 

cyel»C^H,^CF3 

(rvC3F7)(CH3lC-0 

trkhlorwinyisiiane 

(C2Fs)3N 

IP (aVl 

10.565 

'0.22 

9.13 

10.00 

9.70 

965 

9.70 

8.46 

8.27 

9.68 

laoo 

11.02 

ia55 

ia46 

lasB 

ia79 

11.7 

9.08 

11.77 
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lABLI X'vlII (cor:—.'jcd) 

Species 

propylffie 

nineral spi r i t s 

2,3-dichloropropene 

cyclohexe^e 

croconaldehyde 

acrolein 

pyridine 

hydrogen sulfide 

echyleie dibromide 

n-occane 

scecaldehyde axime 

phosphine 

hcpcane 

a l ly l chloride (3-chloropropene) 
e t h y l e n e 
echylsie oxide 

acecic sihyonde 

a pinena 

dibrouDchloropropane 

epichlorohydrin 

n lcr le oacide 

1 plnana 

e iera l 

PhocoionicatiCTi 
Seisicivicy* 

4.0 

4.0 

4.0 

3.4 

3.1 

3.1 

3.0 

2.8 

2.7 

2.5 

2.3 

2.2 

2.0 

1.7 

1.5 
1.0 
1.0 

1.0 

0.7 

0.7 

0.7 

0.6 

0.5 

0.5 

0.3 

F-45 



3.2 Diiais«±lv of InscMngic 

FBOEE - I^on dM tnerLan swiedi co efaa OFT posldon md discsmcc: 

cha pccba cosiactor fron cha raadouc ixiic. 9merJ9 cha «tf)Aise scraw found 

near cha base of cha proba ($tm n^iffe 8.) Gkasp cha « d o ^ In oia hod vd 

che probe shall In cha other, md gancly pull eo saparaca cha nd cap od 1 ^ 

housing frcB cha timll. loosen the scraui ee cha cop of cha md cap md separate 

cha md cap aid ion diKfcar fron efaa Lap md l a p housing. Care muz be cake: 

so that cha ioa efaasbcr doasi't fall out of cha end cap and cha laxp doesn't 

slide ouc of cha laep housing. Taax cha md o p ovar In jots hand md cap on 

cha cop of iC: ci^ ion chaefcar should fall ouc ia J 9 S had. Place ooa hand over 

cha cop of dia I^p housing md d i e slightly: cha lighs Murce vi l l slide out 

of cha housiz^. Iha T ^ ^ ^ * ^ board e n ba raaovad fron cha L B ^ bousing aas4D-

bly by Misnapping cha marfal conaeclon md efam saaoviag cha retaining soaw. 

To raaaschla this \xiic. f i n e ilida cha l a p bade Icce cha l i ^ housizig. 

Placa cha ion chaibar on cop of cha IMP houiiDg, cfaaddng eo oika sura chac 

cha QoncaetJ ara pnparly a l ipad . Pljoa cha md cap OD cop of cha ion chasber 

md nplMCM cha o o lerwa. Ttm tamm rimld ba r l ^ i a r f s l y aoug^ co seal 

cha "C* ring. SO lOI dJESnsnSH. UXM \p cha plas cn the baae of che Lnp 

housing vleh cha pins laalda cha pceba ttmil. GBCly tlida cha bousizjg t8S4Ebly 

iaco cha pxoba shall. SO NOT KBS ttm aasc^ly isco cha shall u ic oily fics 

(Xia ymcf. 

BEADOUT IKEI - Taa xim fiBcdon swicch eo cha ST poaidon md discomecc 

cha pcoba frm ch* rM^ue « l c bafisra dHjassasbly ia flmrtrreri (saa FlgLrt 10). 

tmavm che accassory pouar Jack plug. I^oaan cha scraw on cha boceoD of cha case 

md, heldlnt tha laaa\aKic by cha baxal. mova cha ease. Iha power npply board 

Old oenool pna l e n ba raoovad by uisexawlng cuo scraua and ewo nics. The aicire 

psiel. Ineluilng vtm ftxicdon swicch. saro « d tp«i pocs is movad In chis opcratia 

Eleecrlcally discomocting chis nodule is slspla. since all eemacclons »!• oadc 

.th hblax eomactors. 

1̂ -47 
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13 Pin Cennector 

UVLamp 

End Cap 

Exhaust 

ProtoB Sh«i 

ne««a Pwta 91 
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5.3 Specific Faults 

1. Ho OBter response in any swicch posicion (includL-.g ̂ CT Q i : ) 

A. Brok0 oecer movoanc 

(1) Tip inscrjBBic rapidly fron side to side, tiecer needle shoul: 
iBOve freely, sid return co zaro. 

B. Electrical oomeccion co aecer is broken 

(1) Check all vires leading co oecer md clean che contacts of 
quick-discare^eccs. 

C. Bactery is coqpletely dead 

(1) Disconnect bettary m d chad; voltage vich a \rolc-ohn oeter. 

D. Check 2 cnp fuse 

E. If none of cha abova solvas cha problca, consulc che faccory. 

2. tleeer responds in BAIT O K posicion, buc reads zaro or near zero for 
all others 

A. Power supply dafectlva 

(1) QmdK. pouar supply >«lcagas par Figvare 11. If any wlcage is out 
of spacificaticR, consult cha faceory. 

B. Inpuc cmsiseor or ap l i f la r has failed 

(1) Rocace zaro ooncrol; aacar should daflecc up/dow as control is rjr 

(2) Open pr^a . Boch crsisiseors should ba fully saacad in sockets 

C. Inpuc sl^ial uumacclon brokai ia proba or raadouc 

(1) Qmtk Ixpuc ootnaccor on prlncad d r n d c board. Should be firrly 
praasad dow. 

(2) Qiadc eoBponanes en bade sida of prinead elrcuic board. All comec 
should ba solid, md no viras should couch any other object. 

(3) Check a l l vires in readout for solid oonneceions. 

3. Inacnsanc responds correccly in BAIT OK. AMD SSY, buc noc in measuri.ng n 

A. Chadc co saa chac l i ^ e soisce ia on (See General Faulcs seccion.) 

a ) Qwck high voleage pouer npply (SM Figvse 11). 

(2) Open end of probe. rvDove Imp md check high volcage on l«ip ccr.ta 
ring. 

(3) If high volcage is presme ac all above points, l i ^ t source has rrc 
Ukely failed. Consult che factory. 

1^51 
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SECTION 8 
PM01 RECORDER ASS'Y 
INSTRUCTIONS 

6 - 3 2 X 3 ^ 
FLAT HEAD 
2 PLACES 

STANOav 0 -3000 
•ATT > - — ^ 0 - a o o 

SPIIU4 

MED TIP JACK-: - / /sLAi BLACK TIP JACK 

STRAP SUPPORT. 
A ^ . i 

32XS/16 
FLATHEAD 
2 PLACES 

•REC 
BRA 

1. IflBBW ssap support an right side of PI>101 ease. 

2. rbaic reeorder braekei becwasi ease « scr^ avport using 8-32 X 3/8 long screws suppi 

3. MMtc reeor^r co bracket wing 8-32 X S/16 screue sipplied. 

4. Comeec hezness eo plug on rear of recorder. Insert pouer plug into reecpcacit an 
side of ease, b s s x red pin plug inco tad dp Jeek md black pin plug inco black 
cip Jack on PI-101 £zmc poel . 
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ADDENDUM A 

to 

Ins t ruct ion Manual 

fo r 

Mod#1 PI 101 

PHOTOIONIZATION ANALYZER 

TOW CHAMBEP CLEANING PTOCSDURE 

Although the technique o f photoionizat ion Is not sensi t ive to eo ls ture, 
soae e lec t ron ic I n s t a b i l i t y can be seen In the 101 portable tna lyz i r as 
the r e s u l t o f excessive eo l s tu re . The fo l lowing chart l i s t s the symptoms 
expected, the possible causes, and so lu t i ons : 

Symptom 

Loss in sensitivity 

Possible 

Condensation on 
Instnaient window 

Zero d r i f t Condensation on 
polarizing electrode 

Ion chaaber is 
d i r t y 

Solution 

Avoid eztrene 
tanpcraturt changes 

Accllaatize in-
Strunent to environ-
eent 

d u n Ion chanbcr 

To clean the Ion chaaber: (See Section S.2) 

RcMve the Ion chaaber. Rnove a l l four screws, swing screen aside, and puV 
out the aesh. Using « Q-tlp. gently clean the chamber with aethtnol to rc-
•evc deposit . Dry in a vacuua oven at 90*C for 2 hours. Reassanble. 
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PZ 1.01 Analyxar. S/K 

: ) 

ITITIY 

4^-

^1 

Calibraca4 ?rsb« with 
S/» 

-tV I 

100013 

100018 

102173 

Bactery Charier ~?. $/ll_ 

Vaiat Strap 

Probe Cstaasiaa 

FI 101 ACCZSSOtZZS SHIPPED 

PAirr# 

10I-3S0 

7022-LC3-O3r 

#281 

100394 

100371 

•-32 X S/ll'*r.l. 

•-32 Z l/S" r.i. 

UA Ouleoa 

101-500 

100009 

100009 

100009 

100112 

otsctiPTion 

Spaa Caa Cyliadar 

lafulaeor for Span Caa Cylindt 

•uacrak Porcabla tecordar 

Beeerdar Brackac 

Baeerdar Vlriac Haraaaa 

Screws far Beeordar Bracnac 

Screws for Becerder Brachac 

Chart Paper (3 rolls per pka) 

Leap Cleeaiag Coapeuad 

Spare 9.5 aV 

Spare 10.2 eV 

Spare 11.7 eV Uap / . i ' - ^ -

Cellbraead probe w 
•Ai ' 

/ " • • 

•r / ^ y : , 

;»V lai 

!3Vf.*5'-.»'^? 
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APPENDIX D 

INSTRUCTION MANUAL FOR 

DRT-IS C PORTABLE TURBIDIMETER 



INSTHUCTION MANUAL 
DKT-18 C 

PORABLI TUKBIOIMVm 

•r aeiaatific, lac. 
3082 Hatru Parkwar. S.E. 
Port Hrara, PL 3S918-7S39 
Phona: (113) 337-2116 
PAZ: (tl3) 333-7643 

on-ISC (9/tt) 
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QPgRATTMQ tSSTRVCTroHS 

£QBCS2lfi 

The J)RT Turbidiaeters are continuous readinf N«phel= 
instruaents which aeasure scattered lifht froe particles m susp 
in a liquid. The optical eifnal ia etabilized and aapUf; 
energize a eater. The instruaents uee solid state t i e z 
eoaponenta and resist theraal variation and leap afinf. 

All aedes of the ORT Turbidiaeter Instruaents provLjc 4 
displar of turbiditr in Sepheleaetric Turbiditr Units. Nott t.-.a 
(Jeckaon Turbiditr -Jnits), FTU (Foraazin Turbiditr Lnitsi an 
(Nepheloaetrie Turbiditj Units) ere eeaparabie. 

The aateriai contained in this aanual will help t.̂a users *. 
full advantaffe of the iaetruaents ia the aajoritr of applira 
How«v«r in event that unueual cireuaetaneea or probleaa not cove 
this aanual arise. pleaae contact your local distributor 0 
aanufacturer. 

HF scientific, inc. 
30S2 ."letre Pkvy, SE 
Fort Myers, Florida 33916-7539 
Phone: (813) 337-2116 
F.\X: (813) 332-7643 

Our engineering staff is avftilabie te help you with your sp' 
needs. 

DBT-ISC («/••) 
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III. PM-OPKRATTQW CHECK OUT 

£xtreae care should be taken when handling the Reference S: 
or saaple cuvsttes aa surface scratches or finger saucfes 
cause analysis errors. Handle these iteaa by the top on./. 

Turn .the Range Switch on to either range poeition m ord 
ebeerve the condition of the battery. When sufficientlr c 
the red lew battery light will be Q Q . If the light la QJH 
battery eheuld be charged a axniaua ef 12 hours before ua;.-. 
inetruaent on battery power. 

The battery, when new, ueually requiree sevarsl cyeies sf 
charging and recharging in order to obtain optiaua rated 
between chargee. NCTI: The turbidiaeter ia not scant to c 
froa the charger. If the battery doee not hava a suff 
charge, the red low battery light will be Q Q . 

The turbidiaeter providee up to 4 1/2 hours of continuous 
tion me a portable battery operated unit between racnarfea. 

This unit does a&l require aay warn up tlae before taking 
Inge. It is reeeaaended that tha uait be turned off b' 
readings In order te ebtaia longer battery life betw««n re: 
ee. If used ae a stationary uait, leav* the ehargtr plugge 
This will keep the battery at an optiaua leval at all times 

on-ISC (9/it) 
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V I . CaiTTCAL WKASUHTMG AMil 

The critical aeasuring area of the saaple containers is tha 
wide band starting S/8" above the bettoe. Keep this area 
aad free ef scratches or abrasion. Handle by the top par* 
(See Flfure 1). 

QJSS SAMPLZ 
COAilXB 
28 iM 0.0. 

atirxoL 
KZASUinG 

Plfure 1 

on-ISC (9/88) 
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8 . g L T C m O W I C CALIBRATfON USZSC r R l S J J l T PR£PAJtE3 yPf t f tA;" . ! 
aQLUTIQWa 

The ORT Turbidiaeters have been carefully calibrated b: 
factory. However, should the Electronic P.C. Board 
Photo Detectors, or the Light Source be replaced or if 
.carefully prepared Foraazin suspensions indicate a neec 
'reeaiibratlon. thia aay be eaaily accoapiiahed in 
facility. 

To carry out a coaplete calibration the followmf F=r 
auapenaion vaiuee are required: 

198 NTU . - Fill, cap and label a aeparate 
19.8 NTU cuvette with % saaple of each. 
4 2.0 NTU 

Always alx the contents of each 
cuvette by inverting several tiaes 
before placing in the Optical w«ii 
for a reading. 

Keep the outside surface ef 
cuvettee clean. 

Vhen placing any etandards in the 
wall, always use the Light Shield 
to cover the well in order te keep 
out aablent light. 

To gain access to the trlapots, rsaove the accessories froo 
foaa holder. Refer to figure 2 for trlapot identification d 
the next few steps. 

in 1) Center the reference adjuat control on top of the 
aent. 

2) laaert the refereace etaadard aad turn the range contro 
the ORT-ISC te the 20 range. Adjuet the "Course 
trlapot (R2) uatll e readlaff of 0.10 NTU la obtained. 

3) Replace the refereace etaadard with the 19.8 for 
etaadard aad adjuat the "20 Raage Adjuat" trlapot (R7 
ebtaia a raadlag ef 19.8 NTU ±0.1 NTU. 

4) Replace the 19.8 NTU ferBasia staadard with the refe 
etaadard aad adjuat the reference adjuet control te obt 
reading of O.IO NTU. 

5) Repeat atepe 3 aad 4 uatll ae further adjuataents 
required. 

6) Turn tha raaga eoatrol ea the On-lSC te the 200 r 
Zaaart the 198 NTU feraaala etaadard aad adjuat the 
Raaga Adjuat" trlapot te ebtaia a raadlag of 198 ± I NT 

Thla coapletes the callbratloa ef the ORT-ISC. 

On-lSC (9/88) 
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VIII. Tacuau aHQQTHlG 

Meter doee net respond when a aaaple la set into the veil 

1. Leap Is burnt out. Leap should be replaced. 
2. Printed Circuit Beard faulty. Replace Printed C 

Board. 
3. Battery le dead. Replace battery. 

In the caae ef 1 or 2 the inetruaent should be recalibrated 
leap la aa exeeedlagly loag life leap and therefore rep La 
Is Infrequent. 

irwaiQu 

Reference Adjuet kaeb doee net have enough travel to adjus 
the reference etaadard value. 

1. Scratched or rubbed reference etandard container or 
reference standard. Replace the standard. 

2. Optics have aged. Recalibrate. 
3. Faulty leap. Replace the leap and recalibrate. 

The dlspley will net stabilise whea the reference standard 
the well. 

Pgaaihit Ciwat 

1. Light ehield la laeerreetly placed over the well. 
2. Battery baa loot Ita eharge. Lew battery light is QH 

battery requlrea rechargiag. Vhea the battery is 
ehargedi the voltage will drop eff eauaiag the eeter d 
te drift. 

3. Cold aaaple eauaee eeadeaaatiea ea cuvette which affec 
llgbt raadlag belag received by the detectors. 

4. Uait baa aet baea glvea auffleieat tlae to stabili; 
aablaat teaperature eeadltleaa after a chaage of tei 
ture. 

on-ISC (9/88) 
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Z. Paar^ k ACCgsSORits 

HF scientific, inc. 
PARTS ANO ACCC5S0RICJ FOR 

ORT-18 C 

aTALOq W ' PMCIIFTTOH 
iOOOa Reference Staadard 0.1 NTU 
S0083 Zaatruetloa Maaual (0RT15C) 
SOOSl Cuvettea • Serav Top, 3/pk 
21084 Leap Source Aaaeably 
70006 Rettery • 8 velt 
70048 Battery Charger - IIS volt 
S0009 Light Shield 
208S0 Photo Diode 
70020 Battery Charger. 230 Volt 
20742 LIO Diaplay 
50076 Printed Circuit Coaplete 
S0040 Peraaaia Stock Selutlea Kit 
70900 Cuvette Cleaaiag/Ceadltlenlng Solution 

HP scientific, lac. 
3092 Metre Parkway. S.C. 
Fort Myera. PL 33916-7S39 
Phone: (8131 337-2116 
FAX: (813) 332-7643 

on-ISC (9/88) 
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SOIL GAS SURVEYS 

TARGET ENVIRONMENTAL SERVICES 
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FIELD PRCXIEDURES 

Scfaedaliaf 

TARGET normally dispatches a field aew to any North Americaa site within 2-3 days after 
receiving client authorization, and following markout of underground utilities and receipt of Health and 
Safety infonnatioa, if applicable. The company also maintains an emergency response capability. Field 
personnel and equipment, from both the Columbia, Maryland and Huntington Beach, California offices, are 
mobilized to project locations by company-owned vehicle or, where appropriate, by commercial air carrier 
and renul vehicle. Weather conditions are rarely an obstacle to fulfilling scheduled survey times and 
requirements. 

The field sampling phase is expedited to limit the effects of changing atmospheric and soil 
conditions; to limit interference with site activities or business operations; to minimize daily costs; and to 
prevent delay of the client's other investigation or remedial operations. On a typical survey, a sample 
coUeaion rate of 40-80 samples per day is the norm for a two-man field aew. For larger projects with 
accelerated or short-fused deadlines, TARGET dispatches multiple field teams. 

Survey Design and Lavoot 

Upon arrival on a project site, TARGET field personnel examine the location to verify that all 
underground utilities and other buried structures have been properly marked and identified (crews are 
equipped with line detectors as an added precaution). A general Health and Safety reconnaissance of the 
site is performed using appropriate air monitoring equipment The accuracy of any pre-existing site map 
is verified at this time as well 

FoUowing the site reconoaissance, an accurate site map, which includes all sampling points as well 
as important physical features and landmarks reflecting adual site conditions, is carefully constructed (or 
validated) using tape and compass survey procedures. The sampling points (each marked with a wire pin-
flag or paint) are typically spaced 30-100 feet apart and are laid out over the property in accordance with 
the pre-survey design as approved by the client Each sampling pattern, however, is site-spedfic and 
designed to address the particular questions pertinent to each site. A regular reailinear grid is often the 
best pattern of coverage, with particular attention to the areas around any suspected oontamination sources. 

Samplinf Methodolofy 

Depending on the site conditions and the survey objectives, TARGET can oCfer three levels of 
sampling depth capability. Samples of soil gas are most ootamonly obtained from a depth of about 4 feet 
For most projects of this type, TARGET uses hand-held equipment, such as a heavy-duty manual plunger 
bar or an electric rotary hammer drill equipped with a special drive rod, to produce each 1/2' diameter 
sampling hole. In the event asphalt or cement pavement, gravel fill, or other hard surfaces are encountered. 



ANALYTICAL PROCEDURES 

On routine projects, once field operations and sampling have been completed each day, the samples 
are immediately transported by the field aew or shipped by overnight courier to the main laboratory for 
analysis. Where appropriate, however, samples may be analyzed during the course of field sampling by 
TARGETS mobile laboratory fadlities or by a portable GC 

TARGETS dedicated laboratory facilities are equipped with Hewlett Packard 5890 gas 
chromatographs interfaced with an HP Series 9000 computer and Series 300 chemstation. The lab uses 
contaminant-spedfic deteaors, following strict QA/QC procedures and standard EPA 601 and 602 
methodologies. For the analysis of petroleum products, a flame-ionization detector (FID) is used. The 
analysis of chlorinated hydrocarbons is performed with an electron capture detector (ECD). A mass 
spectrometer (GC/MS) is available for the confirmation of unusual or 'unknown' contaminants which 
appear on the chromatograms. The lab is equipped to analyze 300 soil gas samples per day. 

The company's mobile laboratory is climate controlled and contains high-grade analytical equipment 
identical to that in the main laboratory. The mobile laboratory is equipped to analyze SO soil gas samples 
per day and may be used when same-day results and quality 'real time' data are required. 

TARGETS laboratory quality analytical fadlities are capable of detecting, discriminating, and 
measuring concentrations of many volatile organic compounds. A listing by analysis in TARGETS lab of 
some of the more common compounds and their detection limits are presented in Tables 1-3. 

Concentrations for each compound deteaed are calculated based on the peak areas on the 
chromatograms. TARGETk technical staff examines in detail the individual sample chromatograms to 
dedpher the signatures or peak areas charaaeristic of the spedfic hydrocartxin analytes detected. 

As an example of its analytical capabilities, TARGET is not limited to reporting only standard 
hydrocarbon compounds such as benzene, toluene and xylenes, but can also detea the paraffins and q d o -
paraffins which comprise a substantial volume of fresh gasoline in the vapor phase. The GC/FID is 
typically standardized and calibrated to quantitatively detea MTBE (a gasoline additive), benzene, toluene, 
ethylbenzene and ortho-, meu-, and para-i^ne. Each of these compounds behaves differently in the 
subsurface due to differences in their volatility, water solubQity, and octanol-water partition coeffidents. 
As a result of these different chemical and physical properties, each compound can offer significant insight 
into what has occurred in the subsurface of a contaminated site • e.g. source of the contamination, presence 
of multiple sources, relative age of the produa (weathering effects), migration patterns, etc 

TARGET also maintains poruble GC equipment to condua in-field analysts for projects requiring 
on-site dau to reach the desired goals of the investigation. The in-field poruble GC, while not as 
informative as the laboratory GC, is capable of providing limited on-site dau to guide field aaivities such 
as emergency responses, remedial clean-up, and possible groundwater plume tracking where sampling 
approaches may need to be modified by the on-site data. Upon reviewing spedfic site information, 
TARGET would evaluate the appropriateness of using the poruble GC io the field. 



ANALYSIS BY GOFID 

VOLATILE ORGANIC COMPOUNDS 

Acetone 
Benzene 
1-Buunol 
2-Buunol 
Chlorobenzene 
EtfaylbenzBoe 
Isopropyl Ether (IPE) 
Methyl Ethyl Ketone (MEK) 
Methyl Isobutyl Ketone (MIBK) 
4-Methyl-2-Penunone 
Mcthyl-Tert-Butyl FJher (MlUE) 
1-Propanol 
2-Propanol 
Toluene 
Meu- & Para-Xyieae 
Ortho-Xyteae 

The following compounds are also analyzed using GOFID; 
column is used for the analysis. 

VOLATILE ORGANIC COMPOUNDS 

i-Buune 
n-Buune 
Ethane 
Ethylene 
Methane 
Propane 
Propylene 

DblHCTlQN^"^ 
LIMITS fuWl̂  J 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

however, a different 

DETECTION 
LIMITS rppb^ 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

TABLE 2 
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QUALITY ASSURANCE/QUALTTY CONTROL PROCEDURES 

Field Operations 

The following list outlines the minimum required QA/QC guidelines which have been established 
by TARGET to ensure accurate and reliable results from the soil gas samples collected during the field 
phase of the survey. 

Spedal precautions are uken in the selection and design of sampling equipment 
and supplies to avoid any material that could potentially conuminate or reaa with 
the soil gas chemical constituents. 

Sampling apparatus are decontaminated internally and externally prior to and after 
each day's field activities, and whenever deemed appropriate during the sampling 
process. 

The entire sampling system is purged between each sampling point The sampling 
probe and apparatus, including tubing, valves and injection needle, are purged with 
a volume of filtered ambient air or pre-purified grade nitrogen approximately 70 
times the void space capadty prior to each sample extraaion. 

Each field tech is trained by TARGET for a six month period to condua soil gas 
surveys and to collea represenutive soil gas samples. 

Just prior to uking an aaual soil gas sample, the sampling apparatus is purged 
with one (1) sampling system volume of in-situ soil gas. This in-situ soil gas, which 
is pulled into the system through the probe, is used to purge the atmospheric or 
nitrogen air from the sampling equipment preventing dilution of the aaual soil 
gas sample. The gas is then vented into the atmosphere. 

To confirm quality, field control blanks of pre-purified grade nitrogen or ambient 
air filtered through a dust and organic vapor filter cartridge are obtained at the 
beginning of each day's sampling activities, after every twentieth (20) sample, and 
at the conclusion of each survey phase. These field control samples are labeled 
and analyzed in the same manner as and are visually indistinguishable from the 
aaual field samples. 

Sample inventories are counted and checked prior to leaving the field site. They 
are also checked and verified prior to and after transport to the analytical 
laboratory. A Chain of Custody form, on which there is an itemized log of all 
samples, is used to track each point of custody exchange. 

When transporting the soil gas samples to the analytical fadlity, whether by the 
field crew members or overnight courier service, the sample vials are securely 
packaged in a protective container to prevent damage. 
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INTERPRETATION AND REPORTING 

The field notes, dau, and sample chromatograms for each projea are examined and interpreted by 
TARGETS technical staff of geologists, chemical engineers, soil sdentists and hydrogeologists. All soU 
gas dau require interpreution in order to clarify the meaning of the variations in compound concentrations 
and material compositions across a site. TARGETS technical staff has extensive experience in the analysis 
and interpreution of this dau and has the capability to identify for the dient those imporunt features or 
results of the soil gas surv^ which will impaa other phases of the site assessment project 

Following this review and interpreution, the dau and results are fuUy integrated into a formal 
comprehensive written report Three (3) copies of this report are distributed to the dient by overnight 
courier within 7 to 10 days following the completion of field sampling. If desired, verbal reports are also 
available within 3-4 days of sample coUeaion. The written report prepared by TARGET provides: 

an executive summary 

an introduction (site background, purpose of survey) 

documenution of field and laboratory procedures as well 
as QA/QC procedures 

ubles of aU analytical and QA/QC results 

deuils of the survey and site conditions 

discussion and interpreution of results, induding (if appUcable): 

description of individual aiulyte occurrences 

likely on- or off-site sources 

relative aging of the conuminant(s) based on degree of weathering 

migration patterns 

characterization of different products or source events 

a series of two-color, oompound-spedfic isoconcentration maps of total volatUes and each 
k ^ analyte, revealing the differences in occurrence and behavior of the various compounds 
in the subsurface. 

other Olustrations, as appropriate, to clarify interpreutions and condusions 

The reports are written, compiled and pubUshed at TARGETS corporate headquarters in 
Columbia, Maryland. The report writing and preparation efforts are supported by a computer-aided 
graphics department which b responsible for generating the report maps. 
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